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[ If * 1 ] S/.tSfiO^'ft^fiitS^ftT'SoT, 

^^•ffliggfi (2) rti:ESSnft»*ti7-*7T-5'3> (5, 6, 7 
, 8, 9, 1 0) ©jfi^T, jff&0a^ttaatltt£ttoTttG*ll£flS#£&ttH- 

J&I^-f t*<#7- ^Xr-->3> (5, 6, 7, 8, 9, 1 0) )J>5i)!07- 

* * - -> s >^i»SlsnT»it5J;5l:I«snTVi4, * 5F- y 7 , 

fuiHjo5it7'r> (3) tmmttv znrztt&T zmm&m (34, 35, 36 
, 37, 3 8, 39) ©"f-rmffi^-f-vsjmssT-s^^y^tfcra*.* 

'> & < t fe JB 1 ©lSt^2 ©«^©^<ir£E)?;t<z>ll#lwM-<;fc — m <D * 4 
•V * tf i> fc < i %> lffl©SiS^^^<-¥©ffl*jS#t-r«>c:i:i. 

4> & < t h 1 -o <d v — 2 x<r — is a > \z £ v> t ItrfB ^ -f -V <om<D mfr £ $ZW? 
Z> Z. t t . £ £ £-r-5*?2;. 

[ IB # Jfi 2 ] *g M jft g M (2) ^&tt^lD«[SI« (3) ^©i^f toi 
31 A* , M I H V — — ->a>(5, 6, 7, 8, 9, 1 0 ) ^i"f t*»2 

t51/-hi|!LV^- KTfTfens, If! * J5 1 E * © # ft . 

[ IS # Jg 3 ] i»«2*-f"¥©»«, MESSl fctt<4>& 

fc , tft ti& & 2 <d m m <d ? * \z m t & m & f > is. < t h 2 En ? mtz'ptt < t *> 1 

o©9-^Xf-y3 > It «fc £ W E SB 1 OlgO^'ftOffllCStS^HO^ 
If © ;tf A* , MEl-'-Mctfc^T, ttfE^&<£fcltP©7-^X^r-v"3>l;::te 
^TSilE2aSO^<tt:St*JSi^|iBOSfc , (JI^j:tStJii:t5 1 » # 

]g 1 x « 2 tc is m © u m . 

[ m * jb 4 ] *t g @ (2) t * v> x , ajfirs^-ri'oajHfciSi; 
fcgff o»i?«sssn, smmv?* *\zmLTmv-e&z>&i3.< t h 10© 
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# JR 1 K IE * © 2r ft . 

[ it * qi 6 ] m.&mmiz&^x , # sr« x # # « . '>&<tu^©88 

•T'5 , 7-^7.-x-->3> (5, 6, 7, 8, 9, 10) © Rl T? D zf? h 7 - A ( 
12, 13, 14, 15, 16, 17, 18) t J: 5 Tj»SftT»23 n* : 

[ l» * * 7 ] *fJ«:-r^M«3£^#:t*IC^^SD!5S^M (3) 

[ n * 5f 8 ] me a # » » «c * v» -c , «Ei(S»#©^a< tt> 10* 
«ffi3*<ir©±Ki6*»]Eicsn*i:i:*#«i-r*, is # 31 1 ic e * © # a . 
im&m 9 ] &mf8Lm«(DM0fL<Dm\z, #js-r-5 , 7--^X'x--->3> (5 

. 6, 7, 8, 9, 10) fcf*3ISft&«fll3^-fir ( A & <k B ) © « m £ *8 

»jr«^f?^*«A*:t«»lit*. SI * « 1 ic E « © * ft . 

[ it ^ jg 1 o] mumwix^ y Zf\Z, tjjll^<t (A, B) ©£&&$# 

# ?t 9 ic e m © ^ ft . 

I m 2& Jg 1 1 ] WIS'7-^X5 L -->3>(5, 6, 7, 8, 9, 10)© 
4> ft < t <fe 1 O * V> T , ttft©#|j£ffitt*t. ft fe? Z> 7 U ± y -> > ? 3. - y h 

[ HI Jfc JR 1 2] W 12 m m 7 -f > (2) **H;U-y»ttO«BS (1 1) » 

^> x mztx & o , mm&\zftvx&® ! : m*'( j r*:mmt<itz>z\£$:&wit-tz>. 
mxm i k e *£ © ft . 

ft < t & i mm © tt sa s ^ -r -v ic '> ft< £ & 1 ^ow^-r****** 

*»tt»**J:5fc8ttS*lfc**©'7-*;*7--->3>(5. 6, 7, 8, 9, 
10) **-r^)*|-g-3Sifi^ffi (2) £ , 

ttIIB7-^Xx-V3>(5, 6, 7, 8, 9, 1 0) O^tlf^LT, 
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ntz? ^ m <Dmm&m (24, 25, 26, 27, 28, 29) 
-r*«£JosKe« (3) t * * a . 

[ n # « 1 4] n e a & tt s n * . &mmv> 9 -f -v sBrftojetfr? - * 

^T--/3>P»U#ftSt5:i*^tf, HI * « 1 3KE*©:/5>h. 

(W^JSl 5] ttifS«fg«)^^*5«fc^^K)ffiSm (7) d« *g -& §11 ift g B ( 
2) £ *g 2)0 5ft g ® (3) tOPITlf bt, }g 19 £ S B (2) © 5 ^ > IC 
oTEIS:^nfc'7-^^5 : --->3>(5, 6, 7, 8, 9,-10) O ft * C i"f 

M-T^^<!:*#m<!:-r-5. HI * 9( 1 3irI2«E©y7>h. 

[«*« 1 6] StrfB'7-^X^-->3>(5, 6, 7, 8, 9, 10)© 

& * # . 

£ £ 4# $t t -f S > ft & £ 1 3fc«2*©:/5>h. 

[ 1* # JR 1 7 ] tSIS'7-^7.5 : --->3>(5, 6, 7, 8, 9, 10)© 
6- * ** , 

[ M * * l 8] W 12 « M g B # , * ■& « 56 SB (2) o±l:Eg$n, & 

*«ia^'f-\'©XJ*BB»tWai#W'6*ifc^*< ^ 1 ^©3 - h* * ft * ft 5 «fc 

1 7lrf2ifc©:/5>h. 

[ « * « i 9] %tiummm&%Li$£zf&W)mmw: (7) a<^©±T*-Y-\" 
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ZM&-?2>tzlst><Dm#:%ftftizVFmVT, *g £ M ifi Si B (2) © y -f > K » o T 
IB^:$nfc7-i77>-7 L -->3>(5, 6, 7, 8, 9, 1 0 ) © m T , « * Jn gt 
g B (3) ft o T , &*M^<^£«I#:f£iMT3£££#Si£:-r.5. St * 
3S13»dl2«©7'7>h. 

[»*i|2 0] M f S » il g B (7) «t . f3l29-^7,x-->3 > (5, 6 
, 7, 8, 9, 10) t 1 5ftfc'>6< t 1 OOD* 

>;/ h 7 - A ( R 1 , R2, R 3 , R 4 , R5, R6, R 7 , R8) 

£&^£-r-5< it * m i 3irtsm©y7>h. 

[B*S2 1 ] iffiDfy h7-A (12, 13, 14, 15, 16, 1 
7, 18) ©*!>&< i<bioa<, tfHEil>&<tt>i"p©*j««»©a*#»tcoiK 

, 6, 7, 8, 9, 10) © IE ® T « f$ L > fORffl^JSiOltJitibtLT 

t8*(0 7'7>h. 

[ sil jfc 9f 2 2 ) ttrt2'7 — i7X^-->3> (5, 6, 7, 8, 9, 10) © 

Its, *»<D7'D'fer>>ya=y hi*l«i:it#itti, M * 91 l 3 
K:12«©:7 r 7>h. 

[M&]J(2 3] A fc « ffffi © * -f * Stiff -B ^ V > h T ft o T , 
S * # 4> fc < £ fc HSotlI^^tl:'>&< tt> l ^©»*:-r**j««*f 

*»tttt*£3fcRfhanTV***ft©«7 — £*t--->3> (5, 6, 7, 8, 
9,10) ^ttSt^filgf (2) t, 

UfeZ tLtz&m* ^ \ m <Dl&m.&m (24, 25, 26, 27, 28, 29) 

t*"r**-&nnat«« ( 3 ) &. 

MfS'7-^X^-->3> (5, 6, 7, 8, 9, 10) t^g^Ja5!t^fi(3) 

w.^mmmm (2) *5«tz/*g^iDg[gg (3) iz&v z>&mm<n 9 -r * 011 
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<h l « ^ © & $tt ?I -T -V (;: '> ft < <h i-p©**£-r**lric«*|- 

Sfc#tt«£3fcKttSftTV»5*JS©'7--£;*5r — ->3> (5, 6, 7, 8, 
9, 10) tSt^Sifi^t (2) 

m.&a ntz&m.? 1 \ m <Dmm.&m (24, 25, 26, 27, 28, 29) 
* * r % * -s- j&a ss g s (3) t, 

ttJfE9-i77.5 : --->3> (5, 6, 7, 8, 9, 10) t ft ^ 5D BS g « (3) 
t©ra-e»^T-5, * ffl g * -f -fr © * ffi 69 £ & J; # » ffl g « i , 

if27-?^f-->3 >tMl#W5tlfcffiSf^f-y3 > ( 2 2, 2 3, 2 
4, 25, 26) t * * A , 
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[ ^ m © m m u m m ] 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

mnm © ? -r « - k # - % * $ ift & £ . ts - 1> * m as # »* , in 
d , a # r tf - k 9 -r j iif«n*«*ianc*#atto-f>-!J- — Kfea^-a 

©rt«H*«ic»oT»j«$nfc0rMi r t? - h j o + ca^iiinTVJ*. 

[ 0 0 0 3 ] 

©a - HCPl/TlSltEftLT**. IJK^fttCl^SfclHftHJ:©^ 
[ 0 0 0 4 ] 
[ 0 0 0 5 ] 

a^^*^J*J:^/Sfe(4inia§jD^ja:®«)tCil-&$ii-T^^tf^$:fg-rfe©t 
[ 0 0 0 6 ] 

i *f © -y- -r i«!?*-;i'*«^'rt(oi«i:WRSft5*». t © -tf- -r k £ * - )v © 
t* - k t © iw c * * , ^-r^«ffis*«r*"b©T**. 

[ 0 0 0 7 ] 
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[ 0 0 0 8 ] 

t©lSflfSi)tSifflH«« ( «. a . * * K f; fc tt tt . ffl|gK*«ttf-*©ifc. 

-r is.t>*> m ® it) fcw«-r*t>©T*D. zz-e\*m\z r tt « j <hp?-s<^t»r-r 

fc««lf**-*»«*S:S*, * -5 V* fit m # © 12 # fc t* 5 fc -5 . * 9§ ffl m T tt ZL 
[ 0 0 0 9 ] 

a) *S ^ fj © II §S X US 

b) IB * <Dffi0SL$>tt (DM f&nm 

* » ss-r •& x m 
a. 

[0010] 

# % © @ ± , r ^ -r © a « j t « , - s © *t *s , tt^-r-v**/*?-*- 

[0011] 

sitci^i, ^*fi©fi»*n«f**v>tt(ai±a-a-o"3^'f-v i # © $si ig ic 

# . 

[0012] 

■f- © fc * . m ffi P# Hfl A «k 9. ^ < 0«46B»r«tv»3jSTtfl*©)tii 
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a- -> a > « * * tz nrcmmv* -f -v LfrmmT'£tz\,*) & , mi; 

fe « -C * * A» . S«S075 > hTiJ, l»nUO*-*^t***»SS2*lC3S 
LTt50. 8! ffi « ( * if © » * ) C1^0¥S/t7ftiiH 3 2 0 0 *, 
U <Po «J # R? m 3 7 5 # i ft o T V> * . 
[0013] 

±E4IiOIitISOWl:#ftr*¥»fiOlfII*«il>*5^tt*< U 

fT^nrt tv^. « >l « , a* jf 9 2 2 5 6 1 f i:g^$.nxi^ ^ tfl 

x^> HKRu-ctttoAs^mtTvi*. £©«-&;&□ siti£e©£§y££&-r 
js^tsitti^T, st^-ft, #fctfc«©»ft**-r*©«i6a*«j«sn 

T V* <5 . 

[0014] 

** # 3 *« , ^n«#IC, «fft:ft«aW-<t:*W4*tt«D»ft**#©»J*ttf5fc 

ttis*ii;/sfctts^ftsay7> h <omm & » #> <& & x # * 0 , * j: ^ / 

tt*fcseM£iio*.siBi::tt, igciif: < j* ft * •» ft # js > & £ / £ ta ss 
sa-&-a-fiti*'>ft< t h 1 ooiDft^Sfe^Bcfts. 

[0015] 

^±©^T**llH<hftoT, »ft*f±*43J:tfRft* h 1/ y K x If -f > £ ft A 
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t ft 5 ) tc<fc5£g4©^£>, #»©*ttSiEfil,Ti-i*. « *. tt . £B # © g 

JSSKi'sT, W {£ ffl ** T * ft H ft tb JSk m L ft ft « ft 6 t» s& ftj £ £ # £ i; -5 

a 

[0016] 

^©i-pftttiRK&oT, *tH®A©ac^,T"«, — o 5 > h T#lo^ -f 
■V * ®i £ f -5 J: t tt . K n * h »J M * ii * b ft tt ft tt ft 6 ft H « * ic tt , © M 

£ ffl V> » > WlACliTtt, M * <D mm Z> §t Sh <D 9$. ft m. & + ft \z * £ \,* t 
, fiigy5> h©»Sfflttfcfc**bTJ|ft.&aSi«Dir-fir£#:/5> t-fli 

i*<ftV^t|-a--C !! b, '>S< i t 1 ¥S1SI/T (immediately and continuously 

) £®W£g£frv>. m&mmv ? -f <om.&n * h zivm-r % z £ <hnjm-z $> 

* . b *> b , ^©.k^ft^D^Ttt. »ft*»*S8fcHoT«EJ»««ICft*fc«>. 

ft 9 > Si S © & « ^ . *S/h^ftfc ; f^a©*£*|*fc&-a-Sfe«>»cRB^$ftfc»! 
M«»t46fflaft**S!o»*fc**j6«ia$ft*ciK:ftD. BJ^Snx h © it ill ir 
"b ft -5 . 

[0017] 

COiiftHBCftDattftft, *fflSA**B8%LfcSifi^j£T?tt, §8 jg ic M 

& £ tt © S © 5 ft 3 1 B & 9 © d ^ Mr # tt . ^HT, *Joi^ 

& Hit tan* 4 <DtEm>&m< t: t l: J; -3 T . tt**J:ac/*fctt 

^3fiWtttt©sft^^-f^©aajg&sii<bLfc. ^©^ffiicouTii, * a « a 

45«©*«»tt : aiHai8 7 5 3 6 4^fcE*SftTV»*. 
[0018] 
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i'^ tSiy?> h * v> t « , ? (Di>nm®V£\t £ <vmm<D * 

T % B & ffl U l» ffl T ff t> tl S . ^"Tt©Sifitra« ; eolSl;ioTS^T< 
T < 5. 

[0019] 

zmmv ? &uam-? h , * v tam&fg \z -o \,* x w mm m & 

[ 0 0 2 0 ] 
[ 0 0 2 1 ] 

a* ** 7 b & « , a%tcBBis$n-5^ , 9>h$rjfr ! b©t-r.S), 

[0 0 2 2 ] 
[ 0 0 2 3 ] 

#5E BJ © B W fc 43 Vi T , r eg # Jp I bf U K (critical processing period) 

-r * . 

[0 0 2 4 ] 

fig * in it * t v> 5 m is \z a o sa ^ fc* . 

[ 0 0 2 5 ] 
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* % w \z «fc 5 t , t*«i*ra&iiin3-e-*££fc<. ^Ci^Joitfut h'rti; 

[ 0 0 2 6 ] 

Mfc»*ttttTJifcS»S©*iDI*-r-*£JBift-rS? , 5> h It * V> T , s & 

t! U K © j&D I JJI # (The processing sequence of a critical period) \t , -t 
[ 0 0 2 7 ] 

0 , f tllcioT, ^©BS^tf'J^-KICllbT — 5tg©*ini^'f-V*Sifi 

?%w-i$mm&n2im\z-%.iz&-z>z.£w-i>im\ztez>. z. © «t 5 ts.? ? > h tc & 

rt E *»rau-cttJ5i:<, ra us te , rai;**bry* r *i'9fc»fc*:«jg©*'f'ira»«jss 
n * . 

[ 0 0 2 8 ] 

# % BJ1 © - & # , Sft«t«0^-f t««at***T»-3T, 

*g © 5g g (2) |<il:ER*nfcjSf)Sti7-nf-5'3> (5, 6, 7 
, 8, 9, 1 0) ©Sff&T, fffJfc©*ttffl«R»fcfcoTlRE«««S*ffc»ttW- 

tl:if)ftlj"f t*«It*^f y ^T*5T, *S © ifi & B © F»3 «B "C 
ffll^-f t* 1 ^?-^^? ~->3 > (5, 6, 7, 8, 9, 10)^e>^©7- 

^ 7. ^ - -> a > ^ t&m.z nx&mt % & o \zmf$.z nx %> , * t- ? y t , 



V 
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^ mm 
\ *m%)>ptz < th i a © $a & # & * -r ■* © a & Jg # -r % z. 1 1 , 

'> & < tt) l^>co>7-^7.^-->3 >lCi5V>TMfH:J''f1' , ©a©J«#£^MT 
[ 0 0 2 9 ] 

# £ L < « , tt-&«jftS«*&tt-&JniS(EK«^©^-f^©»2IH, W SB # "7 — 

[ 0 0 3 0 ] 

* k » miE^-f-froatt. HE*ioi«o^'ft(D*i:K<i>ft<ibi5 
omtzm 2 ©lie * ¥ £ * . ^11111?^ tosfi^^i^sti:, wtsm 

2©«!B©*-'r'*teHi;8! ! a*^&< £"b2iafT3«HEd>fc< £ 1 © 9 - ^ 

x t- - -> a > tc <k s #3 ia m i ©t^©*-r-\'©$tt3!ifcB-r*i*w©'S-«-©#j&«. 

W SS V - Mi tfc ^ T , t&IE 4> fc < tfc 1 ^©7-nf-->3 > I' * T I) IB 2 
[ 0 0 3 1 ] 

[ 0 0 3 2 ] 

£-S!gt©*^ir©8!J&SI5ttte, SI(Eiao^'ftoi«3fII*SI*Wi:«l,fc 

*»fc*T*sRttX»#©J:fca*wttsn*. 

[ 0 0 3 3 ] 

SfiUtt, « ift 8 Ht K * V» T , '>fc<£*>2^©IS!i&-r5 

9-nT-ya > © HI TT n # y h7-il:iotJI$$nT#lsn5. 
[ 0 0 3 4 ] 

[ 0 0 3 5 ] 

* , we a a » k * v» -c . m se ® & as «■ © '> & < t t> i o a* & $a m ? -* 
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[ 0 0 3 6 ] 

-f ^ © « * & *a su -r * x -r ^ a* ff to n * . 

[ 0 0 3 7 ] 

M 12 ¥U S'J X f 7 / (3 . ttftl^'ft03E»«#tHiAf»5nfc3- H £ K * 
H-SdilCioTfTtotl-S). 
[ 0 0 3 8 ] 

!f^L<tt, W IB 7-^Xx~-> 3 >© 1-3 IC 43 V>T, *g SSc © « 
[ 0 0 3 9 ] 

[0 0 4 0 ] 

[ 0 0 4 1 ] 
[0 0 4 2 ] 

t©r B iT»j^LT. jg-g-saisss©:?^ > c # o t k ts 2 n^7 - ? x ^ - -> 3 
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><d & * \z * ^ ^ & & m-r z> is - h tm c&mis - h t , m.m^ ntz ? -r +■ * « 

[ 0 0 4 3 ] 

[ 0 0 4 4 ] 

\Z , iff IE 7 — P XT— -> 3 > © * . 

[ 0 0 4 5 ] 

# * b < a , ftif2*ijg'jgg«. ^-&Miggg©±icBafi$n, s- & $a g * ^ 

[ 0 0 4 6 ] 

x - -> 3 > © T , *g flD ffift S it l£ ft ^ o T , &fe®iI;*-r^£«S;fc&j£-r-5. 
[ 0 0 4 7 ] 

4$ I' , wlfZ&mmmit , itE7-^Xf-->3>®'>&< l !:feloi:iI#W 
e»nfc'>ft< t t> l o © n # -/ h7-A£<I*..5. 
[ 0 0 4 8 ] 

WBdjKj' h7-AOi!>S< tfe l O # , tt! ti <!> ti < £ h l o©«jsS«»oa 
* # W © R . jKrffilRtt3fc#*K:f|sJBbT, KSIttXI******-*-*?-*;*?--- 
->3>©IE®T«&b> ^©^tt^W$fc©lo£*>L><ibT[I]&£l*-£, fcf y £ 
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[ 0 0 


4 9 ] 




Iff 12 7 - * 


Xf - > 


a > © '> & < <h 1 O # , #**«S-Sffla^-f-V"v©»* 




©& 


£ ffl *M "T & , *MftcD7 p D-try->>i/J-r:-> 


[ 0 0 


5 0 ] 




* 3g BJ CD S 


5 C glj CD 




& o T , 








< t 1 




Z> £ r) \z WL Wc 




•5^ftCD9-^7.^--> 3 >^W-T?.*g^i!iig^B<!:> 




-f 




ffl 12 7 - * 




3 >tm^ianm.mmt<DmTW}i¥-r^. &mm *? -f -t © « 






set. 




m & £tfm&mmmmiz#\i z & mm<o ? ^ ^ <DMm®m zmm-z 






•fe v : y > ^ -3. 


— y h t 




[ 0 0 


5 1 ] 




BJ © 


2 £ \Z glj 


e> & « , s^ic^^-5a^©^-f-\ 7 *aiifi-r-s>y5>h 










< t fe 1 




& m # vt z> «t 






e t . 






at is a n it 




-^^©iraBit^^^^-rs^-g-JniBagSt, 


m ie 7 - * 


7, X — =y 


3><h*g-g-JOJESSS<h©^Ti!i^r-&. *jBii"ftO« 






lii, 


m ib 7 - ? 




3 >t«a#W6nft«J«^7-->3 > <h £ flt A , 


tO IB « # X 


7- - > 3 


>, ffl IB & . is.fc^fiJIBtSlflgM^ill^.k^^ffiifflSg© 






©^-<-\'©fttctg^-r^>^-r-\'©3fl*M#e.n«>j;5t-v *@ 






[ 0 0 


5 2 ] 





r 1 
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t fx Z O . 



[ 0 0 5 3 ] 

Lft?'ftB*H64a 3 4 , 35, 36, 37, 38, 39©*TJl]SS^n-5. 
[ 0 0 5 4 ] 

S^SiSgi2«, »SL<ttH;i/-:/5S©*i8li» (SftOH lTUScff 1 
1 "CS t) !C»oTI@:&g2fS2nfc^&©7-^X5 i -->3>5, 6, 7, 8, 

9, i o**A«. :©5'f>i:ttft»7T-v'3>2o. a. s 3c je fb s e 2 1 

,'SSl««F*T--->3>2 2, ^ISSfXT--/3 >2 3, Sg2«gf7.^-->3 
> 2 4 , |3«»Xr-va>2 5, f - -> 3 > 2 Gtf AitlTV^ 

* . 

[ 0 0 5 5 ] 

"7 — ^Xt- — ->a>5, 6, 7, 8, 9, 10«,^n^*l 

ft ft a* e> , ra'i^ciiftsrft^t^T**. 

[ 0 0 5 6 ] 

J: 9 f* Jffl t~ « , fi*M*»»fc*v»T» Htc»ii:«)l|gn5&l«)Jll!« 
*» , $? * L < « © fift S! ifi ^^-f t©rtffl#HtSKWC-StTV>5 
Wtt©3tJ**ftfctt H 5 A^6ric*3£«f««fc*«K*^-r* (engaged on) . 

V> % . 

[ 0 0 5 7 ] 

H^SSlgi2t*l^l)O5lgl3 0J!^T, '> ft < <!: fc Sg 1 tS20«0? 
**£fcOV>TBt9§T*i:£fc-r*. & 3 A/ , 2SI@li:«Rge.-r, £ fc tt i* 



(18) M2 0 0 3-5 1 54 7 4 

dJ T & 5 . 

[ 0 0 5 8 ] 

jR#Hii:*#<5fc»icsL&EiHi:*v»Ta. m^^nwit^m^tto 
ii:i^sftTir>5*«nMtiBiii6Ksitfi:ssnT«D, f n-en» 

[ 0 0 5 9 ] 

B*6»»SJ;5l:, « ffl S * -f tt . RfcsaSA£Bas;3rjE©JHJlfTrffl& 
<* =fc 5 It , «*g«8I2«)50l:»oTB»3nTH5. * , IJfKiJif 

T? tt , A, B, B, A, B, A<D 6 *<D 4? ^ G'&VIB.tfitljt? 9 > h 1 0> ? 4 
>l:j&^TE»3nTH«. £ © 0ffT tt , flEoT^ffiTr6"3©Sll4*3£8f'*a t II < & 
§5! ifi g ^ 2 rtTKfbT* 0 . ^5»#CD±T»«t5 5"f t*«fiI3tl.5«^ 
t ft o T 5 , 

[ 0 0 6 0 ] 

ft*, * BJifcffl S © |E m © *■& ± , r|a (series) J tlOfflgli, Ift^ii 

^fc«[^ua«©^g$s:©^'f•v^fil^^©J(i*TM^-r^^•fe^r-$r^g-r ! b©^:■r 

A « A . B, A, B©/^^->T«-«KHJHMK«<, *ti*8ftt«:t4« 
?I « TT * * . * * V* tt , #»*«a52er>aa©^-f-\'2*©IHIlC«10a»0^-r 
^£fr£E£it-T*££>*g$:iia, **VM4#a*»^TraUa»©^-f"\'*»6j«*««k 

*fi £ IS « -T s d tAJpllT*5. 

[ 0 0 6 1 ] 

^-1'^©$ltigW»iM*«fc^^«j*fT5^S* i y5> hrtTlf^LT, 
•ftAtBO&^rS:||^Sjggi2 07-^Xf-y3>5 1 6, 7, 8, 9, 

. t5fEse«*fc^^g)5*j©-5-fe/>ft<t ; bio*s*-r-5^ic, st « £ # # £ 
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[ 0 0 6 2 ] 

»ii/<ii, z.n <b co e ® « , ^-n-€-*n*<'7-i7X^-->3>5, 6, 7, 8 

. 9 . 1 0 © '> 34 < t h 1 "3 t H M H ft 6 fc 1 O £ ft tt n fit ± CO D jH y h 7 
— A R 1 , R2, R3, R3, R 5 , R6. R 7 , R 85i^.T^f), M * © M 
ttXMrttASi&ttBfctfLTB&fPLT. & tiL&m. 5> \ & & m.-? Z> Z. £ tfi -£ 

[ 0 0 6 3 ] 
[ 0 0 6 4 ] 

fa ta n # ^ h 7 - a «u «nsai«3£*9i*t3& l 35ai-r-BJ:5fc3£«f"r*«k5ic-r-& 

U & ?g ft $ co f£ # (the support which has a curvature with two bends) 
[ 0 0 6 5 ] 

y ^ > if =L — y h « , fflt2tKflEW^2!*S«ktfi£S&JH&fi*fWi»LT. *g i£ g 
[ 0 0 6 6 ] 

T *I WlUX 1 D # y r- 7 - A R 1 *t * 0 . £n***t-&§i5£g@2 <!: *g iD ffift g ® 
7.^-~>3>5ir^iHb, £ T D # l-7-AR8Ci0|Httt)lt(£;t5 
1 D^-y h 7 - A R 1 K «k 9 fg 1 •7-^7.'T--->3 >5^£>?gg£;i£fcge2 1 
[ 0 0 6 7 ] 
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£ S f 5 * > n # y h 7 - A R 1 « # *g X ^ - -> a > 2 0*»5fi#fcSRtt:£# 

# £ # o tB u , ^n^igg$s<tgi2 i ^ t * a -r s . 

[ 0 0 6 8 ] 

»»o3Eft#*Il:»t4!6*tt$i«*5I«l:LT, #c©«Ulfcfll;st*. no 

ffl ft (I 8 0 t i> 5 9 0t(D«|4Jjf*bV>. 
[ 0 0 6 9 ] 

% 2 © □ # y F7-AR2B, lttSKflc«SKS«ftS12 1 * 5 ^ -f t O 

coa*#»t^*tt. « * « , 5< t-fiii6 i tioxfifen*, §t « £ }$ 

f£ H . XhU->'7 P 5!! ! iig|56 2 »CioTfTfcn-5, ^'f-Vtf-HfCM^-TS^^'s 

« ■ * x 5 x hv-x h u y ^z&m-r z<tm. & «k # / * & « n 5 -r - mm 

SB 6 3lc«t-oTfrfcn-5, x^Xhv — m nt» *> ti f& Z> Ha =7 -1 ± — m Z W & L 
[ 0 0 7 0 ] 

»27-^^T-->3>6l:*^Ttt, ^fc^>9©7-^X^-->3>7, 8 

t (ft *S £ n -5 , d>ft'< it i ^©3l*i|s«fl6jfiir*j: tti^t, ± 15 © & 
^tttt&Pg<hl5»LTfT5©7&*$?;£Lv>o 
[0 0 7 1 ] 

•r s «t 5 \z , 3^&»fcfci;T^ft<£'b«#wic«&s.fc3c, # £ # w- * n 

£ «fc 9 , 7 -f ± - , mh7-7F'J^, ^«t^/Sfe«jgjD7<i--® 
©Jg^^WfiJIIfT^nt^T^-g). -?-©'H£#IAfc£0. 5 ~ 3 c m 
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[ 0 0 7 2 ] 

-r -5 £ £ t , WEo**«-tt^»*e«ic-r*Jit*»Tr*«. n # y h 7 - a © 

««©K!M1#fFairam9 8 8 3 0 7 6 2. 5 f S #S S ftft H . 
[ 0 0 7 3 ] 

M 2 7-#X7--z/a > 6 K*tt««)it«#(!)t»Mlt*|![7t*t. «2 P 

# y h 7 - A R 2 ttgttt3£##£§?je + ©;ttj£T&^-r-f<h#lcm 1 ffiSXf- 
■>3>22l;i<. 3B3D*yhR3*»*l«fjf^r-i'a>2 2*5»tt3E» 

# £ 9 ± T > dn<&^3'7-^7.7 L -->3>7»C^3llb, ^ if^-ft©* 

[ 0 0 7 4 ] 

j: ?> » « k « , i3 •7-^X't--->3>7 ic&i^t i^sfc«^-n«±©^7- 

[ 0 0 7 5 ] 

« A « . rfA§l#n - P£VfT&tt~c&ttT»-jft3*i«Stt;i h U y 7 ff JK 
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*a^i^K«to^-to-e-T«[»iiieiibfct>osfflv»T»*Sc-rsc:i:*«T?#*. 

[ 0 0 7 6 ] 

JST**)©"?****, n fl JB 3 V-trZr-i'a > 7 £Ha#W-Sn&J¥tH 
[ 0 0 7 7 ] 

!W#fFaiIg 9 8 8 3 0 4 7 2. l**#MSft&V». 
[ 0 0 7 8 ] 

JR#HISK*b&E«Trtt» Sfl3'7-*7.^-->3>7tt. #m$IA£S£©8fc 
iW 4# f? ffl iS 31 9 8 8 3 0 6 6 2. 7^Kf2«LfcJ;5&#-#X«jg#£J&J&-r 
5«k 5 tSI)-SnTV»5. £©4$ffmi8i::fBi£©#--;*7X$tig#«, 
fcX^-rfcWb. #JB*«lll«^«f#:©±fc» 1 ffl © X h U y:/tf-i3§2ia©;* 

2 » k jr * ;* h 'jy ^fro*i7 7f /©Bfcfrifi^^ifAsnT. 12c 

7-f © 1 o $ ffi* j6£-f -5 . 
[ 0 0 7 9 ] 

— 5'3>7fctt^fc<£t>3«S©7-£;*5 1 — ^3>*«fll*.&ft*J:'5i:: 
j& s n t & 9 > :ti^©7-?XT-->3>«n?nxh'jyyfrotf ( 

3. - h 7 1 ) . &M'7'r^HJii© : &;» ( - v Y 7 2 ) . ISHI7^ hv- 

g 31 © « » (oL--vh7 3) &fT^«t5irts:fh^nT*30, »«r-5ttffla^-f 

!iI©J|fc5fc©T&^Tfc3 0©*^ir£|imiCfflSt-3C:<!:* i T£, ftl^fl 
©^-< J \'^lt3©^ , D-fe<y->>^a.-^ h^e>jk©7 r a-tr->'>'>i7"a-^ h -\ <t 



(23) ^2 0 0 3-5 1 5 4 7 4 

# <=> n fc & « y n -t ^ -> > y :i - ^^i-t^i^iit^uin, ^gcus 

UTi4D#? H7-AR4^ii;/Jfctt|SI^^Oimi8f > £ fc « R © SR 
ttXJ*#&mi»*l::«< Z. t<D-C22>grm&ftXJ--i/ 3 > 2 3 OSft^SWT, 
Jll3n*«;h7-iR3*«ff5Ci*tt*i. C©->7,^Alr«k^T, 
i**^ — S'3>lr#ftTS«&3:*^^a*gfc£«!®©fc©T&5*£cD^«l$ 

£ 7t JO T? £> -£> . ^ CD 0 1 T « , *-*X/5-f#Sffl©a-7 h 7 1 ^liB 
[ 0 0 8 0 ] 

A-AXlI#A?^fSf5i, 31 4 D # h7-AR4««5Btt5«f#SJ|!28 
H^f-ya >2 4l;i<. 
[ 0 0 8 1 ] 

9i 5 D jtf y h 7* — A R 5^^2«j#X'x-->3 > 2 4^<bgl#3£J$#£&»3± 
, ^n^l47-^Xr-->3>8'\tI^. H ^ CD ^ t? « , Sg 4 "7 - t- 
- -> 3 >8 CHf SAOl«Jj|*)lJAoTH5. ^4"7-^X^-->3 > 8 T 
« . ? -f -^CD^;U h *8 }g # £ bT^Df,n^fcCD$r^^-rsfcJ6CD^|fi!(;g|J«-CD^^ 

• & tt fi 1 fc> ft -5 . ^ # MIC « , $47-^7r-->a>l:|Sy?.^fc$17 p D 
t-;y>^i-5» h8 H<, *£WirjB5j&3ft;fc#-;*7*;t3fjg#cD±l;:. ^ -< -V cd 

5^3;i'^««jc*viT^^r^»c®ixs2*cD7'>y-'<;i/h^h>jyy$a^# 
k -r « . dn&©7>^-^j^x h y y wmi&Mmfr *>w.&wmvT , 

3.--^ h 8 2 « IS 1 t S 2 C5 ^ 7 h'J y^Sa-J&^WififlsOJtKlJgjS-r* 
*< . :n5C<*h7F'J?7li, S*[SllCl^t:R8l/TfV>feX h »J 7 7fr 
CDil^W^E«ICJ;oTJg^$n, *^«X h U y 7Jttt, *ggc©3-H£5V> 



« 
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¥ & & ft \z m tz *) & ? & ? \z & ® -T % z. Hz J: V , £ 5. ic S'J © ;U h 7. h 'J 

tUMA«8«)tt^l4»n : ttlll$B9 7 8 3 0 6 3 3. 0 § l;fE« $ nt H 5. 
[ 0 0 8 2 ] 

|g 6 D # >;/ H7-AR 6 *S«jjlI^-f tS!5 9 

JSfBA<D!K7 F7-AR 6 l:ioT«&^nx* 5, f ©i t I; J; o T hi/ 
v h* A* > K © ft WL ** fr to ft 5 . h P y h* A > H « , 0fS©«SigtJ?$S;^-r-5h 
P y H /X > H *t # £> ft S £ t? . *S<tfcS6l:i*Oi7^hv-^hiJy^ 
S*S*l*fi«HC»i*S1i-fi»LT*|aI-r*c:£fc.k 9 £ ft 3 „ 13 © 0!| T? 
, HOlffi^^oa-*) h 9 1 t 9 2 CioTfrbniV^. Jt 3E Sj f£ A* 55 7 

< . 

[ 0 0 8 3 ] 

->3>i o i: ^ g $ n ^ . ^67-?xt-->3>i oi:^ut, 9i« 3£ J$ # 

HI 7 O # F7-AR 7 l:«t?T§^$tl, ^JS-r-57 P D-fe^->>^a.-^ h © 

lESicJifiic^iij^ftT, tr- Hi:fi3-f5®ai:ilftttS$o#s (=l - y 
hi 0 1) t , t«5'>&< ifc hv-x h 'J y7*I$&liBl; 

IB**J:^/*fctta«bT#lHir*J:tlCJ:D»j«Sft*fiifioft» 
h 1 0 2) # fr to ft -5 o 
[0 0 8 4 ] 

^CDKjf^^i^^.^.i:, I 7 D ^ y (-7-AR 7 ^11 $ tlfc ^ < t $ «*S8 Sit 
Xt--->3>2 6 »;: B £ , ■€-©^^"r^»i^^-JD5ft^S3'si^2l$fts. 
[ 0 0 8 5 ] 

S-'7-^7.'^-->3>5, 6, 7, 8, 9, 1 0 *i 1 fcttfnaiWT'D 

-fe y > > 4f 3. - y h £ fit -5 T < , **is;-r*«j*«#*»j*-r*©K&» 
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tt»t4Et8it*wix, » fp r * . 

[ 0 0 8 6 ] 

*g^-iJDS(£^B3tt, '>fe<it>lt5/hO^I34, 3 5,3 6, 37, 38 

*$ ic # j& -r £ . 6 -d <d mm&m 3 4 , 35, 36, 37, 38, 3 9 a* & 5 n 

[ 0 0 8 7 ] 

# £ b < « , in5C*S 3 4, 35, 36, 37, 38, 39 «lslS^7 P 5 
•V F7*-A 3 0 <D±lZffi.W2nZ>. Z\ <DZf ? v h^^-A&^PiWlCiafeS-ar 
S^t»c«t 0. uti^O^IAU oTojlB#fc:&$n ; 3i^<^(D;fS& • Si ffl * ^ - 
-> 3 > 4 0 ©»K#*J:3&«»£*^iiDffi£«3rtTM*J:3 

Kff5©««#*LV>. * It , »J © # ft i U T , ^CD|n]«5^efl;P-^ , iCtbTfcfi 
V> . 

[ 0 0 8 8 ] 

& ^ 3 4 , 35, 36, 37, 38, 3 9 <D ■£ ft ? ft \Z , M JS *S 5 -f > ( ^ 
H w ) *^LTJDBE*«3i*366n*. **«II65< >H, 0tf « # -f 5 rt> £ 

. a ii • laixf - -> a >4 o © b c '> a < t h l^oj^txo^wtsiti! 

[ 0 0 8 9 ] 

i^OttJill^-f t*»«t5^I 3 4, 35. 36, 37, 38, 3 91;^ 

» -r * n tt . **««B2©5-r>K»oTiBKSftfc9-*;*er--> 3 > 
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R 1 l:i0fr5O*«fiV>. 
[ 0 0 9 0 ] 

-«ttTiiC!Eit^y7> Ki, D#?h7-AR1, R2, R3, R 
4, R 5 , R 6 , R7, R 8 Oft * t US ITS 2 CIBttCiS t i 5 fc. TIE 
©7f |g| 2 It & V> T , * It # 91 ffl m <D T © 12 ft \Z 43 U T it , 

Tl) D# 9 h7-ARli«aitt$tt# ( « T r n 7 J t»-f) £ * t- 

- •> g > 2 o » o m l . un^ias$s<bgi2 iciAts. 

T2) 37*Ig^^ftgt 2 1 £> n # s» H7-AR2l:J;Dlil3itlt, 
3. - y h 6 1 contHs\y KIE®ICfi<„ O # y F7-AR 2/&*37£lEJii££lt-T 

T 3 ) n # y h 7 — AR2*t3T^n.->yh6 2©JfUi'\^KjE®»'S<. 
jf mi*^ 7SI©4I^SE^l;x7X h v - # U © X h U y7"Stftf 5i5 
t£ , □*yh7-AR2*«37SEI<ESt5. 

T4) (4*) y h?-iR 2*?3 7 4ar7 h 6 3©lfaiA7 KIS 

lcg<„ D*7 H7-AR 2*i37$lelg31i-T, ffffifll # 3 7 O K - K C ifi < 

T5) n 7 £ a # y h 7-A R 2 l:J; D S 1 ffifi^r-y a > 2 2 ICAn^S 

© 

T6) D*? h7-AR3Ji»lfi»7f-5'3>2 2*63 76«0 111 1/ 
TdtiSr^-^T.y^'ftt^J.ri^ h 7 i o ^ I: jf A L « Mc 43 v> T * 

-AX77< JtCS 1 BO«**»fftotl*. 

T7) D # y F7-AR3*^-A7/HSil-^ h 7 1 ri> £ 3 7 £ ft 
DffilTinSif-F^^tfia-^ h7 2 © >f t£ # A U . lazy Mc 43 l» 

n . 

T8) DiRy F7-AR3 4it'-K7'ft*ia-7 h 7 2* & 3 7*55 
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ttiLT, dn£^a^&7.5 : --:>3 > 2 3 © 1 O © i Br I: Atl S . 

T9) P # y h7-AR4ilflSjtfii2 3 * 5 3 7 i&S D K LT ^ n 5l 5 
7. hv-5S**r»*n.-^ h 7 3 © ff Hi y KCIICSiti. n # 1-7- 
AR 4**:37*EHE;£-a-T, jf Hi I i^S!l I ^ ■< t 0 f- h'©ll:i77 t-7- 
*f # © * h'J ?^***Tf*4i5l:t5. 
[ 0 0 9 1 ] 

^±3o©xx-v7 p tt, »jfir«^'ft©i«i:i?T. -fBjg'b^jg-r^t^ 

ftft^f - V3 >2 3*i|9:l'te.nT*50. 2 O <DU y hT-AR3*5«kl>'R4 

Tl 0) a # y F7-AR4*!|2S»Xf->'3>2 4lt37iAn5. 
Tl 1) V & y 1-7-AR 5*5$2ffij$Xf-y3 >2 4^e37SKDffi 

bx, cn*7>^-'<;i' mj / hs lcosaj^-v k © IE m iZ 

m < . DiK^ 5 **37S@fiS*T. if WtlA^ -f t O v 3 

Tl 2) D^y F7-AR 5*137$^;^^ h'Jy^Sta-y h 8 2 K 
if At5. 

T13) a y h T — AR 5 *«a->> b 8 2*^ 37**t)ail/T, £ tt «• 
ynt 7 ->>^ar.7 h 8 3 l:if At, ;/ o -fc: •;/->> ^ :x — y h 8 3 a* , T H © 

@tSCtl:J:D, 2 % 2> s< )l h ® & B fSL-T 2> . 

Tl 4) □ # y H7-AR 5id^2{|»fii2 4lC37*St. 

T15) D#5» 6««S2Si*ttfi2 4*63 7ft»DHil/T, r. 

n*7>^-hk>> h U v 7 * » :i = y h 9 1 <D W iti ^ y b* © IE ® K « < . 

h v - i|sf © x h U ^y*^#T#«>d;5ir-r-g.. 
Tl 6) P#'>h7-AR6i)«D7iH/7K/OFS«azyh920)f 
lis ^ ^ K © IE E K M < . H7-AR 6*i37&lHlli5H-T, «» Hi «» a* # $0, 

Ii"f + ©?7^>i«ii:i7^ h v - # & © h u y7&&m-Cg%£?\z-? 
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-§> . 

Tl 7) y (-7-AR6iJ!n7Si3fiij|;T-->3>2 5l:AH5. 

Tl 8) D # y h7-AR7A^3«Hf7f-->3>2 5 *6 3 7S« 0 Hi 
L T , dn*B**§JB«#3. = y h 1 0 1 VWUi^y h* © IE ® IC fi < . D*>> h 
7 - A R 6 *irJ7«r[Hl«3-a:T, H»ffl*at**l3*-r-V'fl!>lf- K ± K X 5 7. h V 
- *T © * h U ^SftH-JtSi^CtS. 

Tl 9) u X y H7-AR 7i«37$«l«f a^y h 1 0 2 © if tB ^\ y H 
IE ® ti © < „ h7-AR74«37*@KS*T, if Wi^SJttli' -f t O 

1 S i: x 7 x F7-#8©7 hU 7^5Sf Tt^i^lctl.. 

T2 0) art y h7-AR7A?37SJJi8«jtXr-->3>2 6 CAtll.. 
[ 0 0 9 2 ] 

7*^©|;onil:Ib5tOT*5. 

C 1) n y hT-AR ld*-f-0±lCi!igSnfc*iDX^'f^Sr^»5frf^fc 

9 ^ t & m -r «. . 

C3) sg i d # f7-ar i&mm&miLrzp'( j r$ : *ifo-rz>m&xft& 

1 6 KAtlT, gt#3£Jf#©EtO*1.L.£fT5. 

C 4 ) S8D* 7 F7-AR8A^«J»ft*SoT, ^ tl^liiRXT--/ 
3 > 2 8 i; f< . 

C5) % 8 n * y Y 7 - A R 8 JP BS & * * -f ^ * % D ± T , dftSrffi'ff 
7"7 7 h 7 # - A 1 4 _k »C @ < . -J =7 y f-Tf nSTlrllilL&^'f t&i ©« 

t *< x £ -5 . 

[ 0 0 9 3 ] 
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m*<D*'( j r$:ig.'£m.&gm2 © y <i > \zi& -o x mm-r -s # je £ o v> t »* . & 

mfcUtt ©&#f£8£ri< , a RfeSElS IC* V»Tit W CifefT-T * ^ -f -V (the imme 
diately preceding tyre) »J ©« * f£ « t* * ft* fS T tt *S H « 
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« A. K , #-#7.#ISg#J£li£7.-r--->3> (S 3 ^j-xa >) IC *5 V> 

Tv « £ A « S « *<J 1 . 5 »OSaiKf B ^IL« IfiBttiiSfl3»©lIltri 
£ B "T -5 # , dtX«±ia©J:5l'S?SBICt3V^T«^-^^y5-1'Sr 2(g#^T 

[0105] 

7-f^-&<fctfI'J7-f^-£ttta-r-& , 7-£'X^-->3 > (»2 *7 — t> 7s t~ — 
->3>) , ^;i'h^ifi'ffs$:#i9:^-^7-^7.'^-->3> (S4 7-^^f-->3 

m6'7-^7>^-->3>) K * V> T « . i»Ati«BOt>fni:5^Tt>. ( 

mfc) mrnmrn it 2 . 5 # * iti t $> -s . fv? i</oi«*ftRt*7-^^f- 

-> 3 > (^59-^7.^ - ->3>) Tfc> & ff ( * tt ) fllNHtt. ISA^f 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the approach of manufacturing the tire of a different class. Step which forms two or more 
configuration members of the tire to manufacture Near the corresponding workstation (5, 6, 7, 8, 9, 10) arranged 
in the compound manufacturing installation (2) It is the step which manufactures various tires by attaching said 
configuration member according to a predetermined consecutive-processing phase. The step constituted so that 
a processed tire may be transported to the next workstation and may move from each workstation (5, 6, 7, 8, 9, 
10) inside a compound manufacturing installation, The step which transports the manufactured tire to a 
compound vulcanizer (3), It has the step which vulcanizes said tire in the corresponding vulcanization metal 
mold (34, 35, 36, 37, 38, 39) related with said vulcanization line (3). The phase which manufactures various 
tires The group of at least 1 set of tires for manufacture containing a series of tires which put the tire of the 1st 
class and the 2nd class in order in predetermined sequence at least is offered, Approach characterized by having 
changing the sequence of the group of said tire in at least one workstation. 

[Claim 2] The approach according to claim 1 performed at a rate with migration of the tire from a compound 
manufacturing installation (2) to a compound vulcanizer (3) equal to the rate which transports a tire to said each 
workstation (5, 6, 7, 8, 9, 10). 

[Claim 3] By the time the group of said tire finishes manufacture of a raw tire including said 2nd at least one 
kind which continues after said 1st kind of tire of tire The direction of the sum total of the time amount which 
processing of said 1st kind by said at least one workstation which performs the same processing as said 2nd 
kind of tire twice [ at least ] of tire takes The approach according to claim 1 or 2 that only the difference of the 
processing time which said two kinds of tires take in said at least one workstation is characterized by the short 
thing compared with said rate. 

[Claim 4] The approach according to claim 1 which is supplied in a compound manufacturing installation (2) by 
the predetermined daily dose according to the class of tire to manufacture, and is characterized by performing 
formation of each configuration member by processing of at least one same basic half -finished products about 
the tire of various kinds. 

[Claim 5] The approach according to claim 1 characterized by attaching the configuration member of the tire of 
various kinds on the annular base material which has the profile which imitated the internal structure of the kind 
concerned of tire substantially. 

[Claim 6] It is the approach according to claim 5 characterized by for each annular base material being 
supported by the robot arm (12, 13, 14, 15, 16, 17, 18) in a manufacture phase between at least two adjoining 
workstations (5, 6, 7, 8, 9, 10), and being transported. 

[Claim 7] The approach according to claim 5 characterized by transporting each tire into a compound vulcanizer 
(3) with a corresponding annular base material. 

[Claim 8] The approach according to claim 1 characterized by forming at least one of said the configuration 
members directly on a processed tire in said assembly phase. 

[Claim 9] The approach according to claim 1 characterized by having the step which distinguishes the class of 
processed tire (A and B) transported to the workstation (5, 6, 7, 8, 9, 10) corresponding to before formation of 
each configuration member. 

[Claim 10] Said distinction step is an approach according to claim 9 characterized by being carried out by 
reading the code related with the supporter material of a processed tire (A, B). 

[Claim 1 1] The approach according to claim 1 characterized by being attached in the processing unit in which 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.ncipi.go.... 5/20/2005 
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two or more configuration^^nbers correspond in at least one of said ^Workstations (5, 6, 7, 8, 9, 10). 
[Claim 12] The approach according to claim 1 which said production line (2) is prolonged in accordance with 
the path (11) of a closed-loop configuration, and is characterized by advancing a processed tire in accordance 
with this path. 

[Claim 13] It is the plant which manufactures the tire of a different class. The compound manufacturing 
installation which has two or more workstations (5, 6, 7, 8, 9, 10) designed so that each might attach at least one 
corresponding configuration member to at least one kind of processed tire (2), It operates between said 
workstations (5, 6, 7, 8, 9, 10). Equipment which performs functional migration and migration of a processed 
tire It has the compound vulcanizer (3) which has the manufactured vulcanization metal mold for tires (24, 25, 
26, 27, 28, 29). Plant where said functional migration and the equipment for migration are characterized by 
offering alternative motion to the tire of various kinds in a workstation. 

[Claim 14] The plant according to claim 13 where said alternative motion includes moving between 
workstations for the tire of various kinds in predetermined sequence. 

[Claim 15] The plant according to claim 13 where said functional migration and the equipment for migration (7) 
operate between a compound manufacturing installation (2) and a compound vulcanizer (3), and are 
characterized by transporting the manufactured tire to a compound vulcanizer at the same migration rate as the 
rate which transports a tire to each of the workstation (5, 6, 7, 8, 9, 10) arranged along the line of a compound 
manufacturing installation (2). 

[Claim 16] Each of said workstation (5, 6, 7, 8, 9, 10) The feeder for supplying at least one base element which 
forms said at least one tire configuration member, It is the plant according to claim 13 which is equipped with 
the attachment equipment which attaches said configuration member to processed tire, and is characterized by 
forming said configuration member using said base element of the predetermined amount based on the class of 
tire to manufacture. 

[Claim 17] Each of said workstation (5, 6, 7, 8, 9, 10) Equipment which distinguishes the class of processed tire 
in the workstation concerned Plant according to claim 16 characterized by being related with the selecting 
arrangement which determines the amount of the base element used for formation of the configuration member 
of a processed tire. 

[Claim 18] The plant according to claim 17 where said distinction equipment is arranged on a compound 
manufacturing installation (2), and is characterized by having at least one sensor currently designed so that at 
least one code related with the supporter material of each processed tire may be read. 

[Claim 19] The plant according to claim 13 which acts on an annular base material for said functional migration 
and the equipment for migration (7) to form a tire on it, and is characterized by carrying out sequential 
migration of each processed tire toward a compound vulcanizer (3) between the workstations (5, 6, 7, 8, 9, 10) 
arranged along the line of a compound manufacturing installation (2). 

[Claim 20] The plant according to claim 13 characterized by equipping said concrete supply system (7) with at 
least one robot arm (Rl, R2, R3, R4, R5, R6, R7, R8) related with at least one of said the workstations (5, 6, 7, 
8, 9, 10). 

[Claim 21] It acts on said annular base material in the case of attachment [ at least one of said the robot arms 
(12, 13, 14, 15, 16, 17, 18) ] of said at least one configuration member. The plant according to claim 20 
characterized by having the pickup and actuation element which hold this annular base material at the front of a 
corresponding workstation (5, 6, 7, 8, 9, 10), and are made to rotate one of the geometric shaft of the as a core. 
[Claim 22] The plant according to claim 13 characterized by equipping at least one of said the workstations (5, 
6, 7, 8, 9, 10) with two or more processing units with which each takes charge of attachment of the 
corresponding configuration member to each processed tire. 

[Claim 23] It is the plant which manufactures the tire of a different class. The compound manufacturing 
installation which has two or more workstations (5, 6, 7, 8, 9, 10) currently designed so that each may attach at 
least one corresponding configuration member to at least one kind of processed tire (2), The compound 
vulcanizer which has the manufactured vulcanization metal mold for [ various ] tires (24, 25, 26, 27, 28, 29) (3), 
Functional migration of a processed tire which operates between said workstations (5, 6, 7, 8, 9, 10) and 
compound vulcanizers (3), and equipment for migration, The plant characterized by having the central 
processing unit which can control said functional migration and the equipment for migration so that the 
processing phase of the tire of the various kinds in compound manufacturing installation (2) and a compound 
vulcanizer (3) may be aligned. 
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[Claim 24] It is the plant w^fc manufactures the tire of a different clas^^ie compound manufacturing 
installation which has two or more workstations (5, 6, 7, 8, 9, 10) currently designed so that each may attach at 
least one corresponding configuration member to at least one kind of processed tire (2), The compound 
vulcanizer which has the manufactured vulcanization metal mold for [ various ] tires (24, 25, 26, 27, 28, 29) (3), 
Functional migration of a processed tire which operates between said workstations (5, 6, 7, 8, 9, 10) and 
compound vulcanizers (3), and equipment for migration, It has the maintenance station (22, 23, 24, 25, 26) 
related with said workstation. Plant characterized by being chosen about mutual so that the group of the tire 
with which the number of said maintenance station, said metal mold, said functional migration, and the 
equipment for migration is equivalent to the number of the tires for every class to manufacture may be obtained. 



[Translation done.] 
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iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

This invention relates to the approach of manufacturing the tire of a different class in the same production plant. 
[0002] 

The tire for wheels consists of one layer by which this carcass structure was generally substantially formed in 
cyclic structure including the carcass structure, or the carcass ply beyond it substantially, and it has the side 
edge section corresponding to the ring-like reinforcement structure object which included the insertion of non- 
extensibility in the hoop direction usually called "bead wires" which faces shaft orientations. Each ring-like 
reinforcement structure object is incorporated in the so-called "bead" formed along with the inside periphery 
section of a tire in order to fix a tire to a corresponding wearing rim. 
[0003] 

substantial — textiles or a metal code member — mutual — and orientation is appropriately carried out about the 
code of adjoining carcass ply, and the belt structure which consists of belts beyond 1 or it of a closed-loop 
configuration which change is attached to the carcass structure in the location of a radial outside. 
[0004] 

The tread band which consists of band-like elastomeric materials of suitable thickness in the usual case is also 

attached to the location of the radial outside of the belt structure. 

[0005] 

In addition, in this description, an "elastomeric material" shall point out the ingredient which is rubber mixture, 
i.e., the ingredient which the whole makes mix appropriately at least one sort of polymer base materials with 
various kinds of reinforcing fillers and/or a processing additive, and changes, in the whole. 
[0006] 

Although one pair of sidewalls are attached to the both sides of a tire, each of this sidewall covers the tire side 
face between the so-called shoulder fields and response beads which are located near the response side edge 
section of a tread band. 
[0007] 

When above, the difference in the class of tire is intrinsically decided by the combination of chemical and a 

physical characteristic, structure, a dimension, and an appearance-property. 

[0008] 

Chemical and a physical characteristic are related to combination of the various mixture intrinsically used for 
the class of ingredient, a presentation, especially manufacture of an elastomeric material. A structural property 
specifies the number of the configuration members which exist in a tire intrinsically, a class, and the location 
that they occupy about each other in the tire structure. The property on a dimension is made to only call it a 
"specification" here with regards to the geometric dimension of a tire, and a side cross-section configuration (an 
outer diameter, the maximum bowstring or width of face, the side-attachment-wall high, and its ratio, i.e., a 
cross-section ratio). Although it becomes an appearance-property from the vignette given to the design of the 
tread rolling surface, the side attachment wall of a tire, etc., various language or a peculiar notation, etc., on 
these descriptions, these will be named "the design of a tread" generically. 
[0009] 

The conventional tire production process consists of the four following phases substantially. 
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a) The process which vulc^fes a raw tire while stamping a tread desi^^i the process d tire outside surface 
which attaches the formation process c various configuration members of the configuration member of 
preparation process b each of mixture one by one, and forms a raw tire on suitable base materials, such as a 
drum. 
[0010] 

"The class of tire" shall point out a fixed specification, the fixed configuration member which constitutes this 

tire, and the tire which has a fixed tread design on the object of this invention. 

[0011] 

While pursuing production cost reduction, ED has been performed by manufacturing a machine with high high 
speed and dependability fundamentally towards looking for the technical solution of shortening time amount 
required for manufacture of one tire, maintaining or raising the quality of a finished product. 
[0012] 

therefore , the tire manufacture machine which the high plant of production capacity be produce and be use in 
that many products be manufacture by the inside of unit time amount here — the option of modification ~ 
decrease ( that is , only the tire of the limited class be manufacture ) - the amount of mass productions of a tire 
with the same structural property be maximize Although it is an example to the last, in the state of the art plant, 
the carcass volume for 1 minute amounts to about two, and, as for the average batch volume for one month for 
every (class of tire) product, 3200 and product switching time have become 375 minutes. 
[0013] 

The quantity to be stored of the half-finished products which exist between the processes of the four above- 
mentioned process is decreased or lost, and efforts to minimize the costs generated in case the class of tire under 
production is changed, and a problem have also been performed. For example, by the control approach of the 
tire manufacture proposed by Europe JP,922561,B, a number of metal mold which can absorb the output of a 
compound tire manufacturing installation to a compound vulcanizer at a constant is formed in order to make 
both the storage time amount of a raw tire, and the number of storage tires into reduction or zero. While 
exchanging the metal mold of this compound vulcanizer, manufacture of a different-species tire, especially the 
tire from which a specification differs is attained by sometimes exchanging and/or fitting the machine formed in 
the compound tire manufacturing installation. 
[0014] 

According to these peopled knowledge, in any case, the increase of cost follows at manufacture of a different- 
species tire, but this is because it is necessary to stop operation of a process and/or a mixture manufacturing 
plant to form the member from which new physical and chemical property differ especially, and/or to stop 
operation of the manufacturing plant of each configuration member to change the specification of the tire under 
manufacture. Moreover, in case modification is added to the structure and/or the specification of a tire to 
manufacture, it is necessary to change a facility and adjustment of the sequence (a different method of grapple) 
of a process, and/or a manufacture machine. Furthermore, at least one vulcanization metal mold is also needed 
for every combination of a tread design and a specification. 
[0015] 

While the cost which purchases a different facility from the metal mold which more than [ all ] became a cause 
and was equipped with a different specification and a different different tread design arises continuously, the 
down of the volume by the introductory cost of a facility and the down time (generally modification of a 
process and a facility causes the down time of a machine) of a machine and the futility of an ingredient are 
caused. For example, in a mass production of a member, the surplus production which must be discarded by 
modification of the down time of the machine of a down-stream plant and/or the property of a member since a 
reuse is not made arises. 
[0016] 

By the opinion of these people, it is thought by being in such a situation that especially the thing for which 
various tires are manufactured in one plant is not a usually desirable thing when cost reduction must be pursued. 
In fact, a facility and modification with a frequent production process cannot be incompatible for the object of 
this cost reduction. When the production process of a format is used conventionally, it is also possible to reduce 
a problem which was described above by observation of an applicant, by manufacturing [ numbers of times ] 
continuously an increase and the tire of a class which differ by carrying out for the number of manufacturing 
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plants in each plant, if the c^^bution cost of the product of each class ^^lly large. It is able to see in every 
year, and for the distribution cost expected about the tire of a specific class to perform complete (immediately 
and continuously) production continuously for at least one year, and to, control the manufacturing cost of the 
kind concerned of tire on the other hand, even when not so high. However, in such a way, since a product 
continues at a long period of time and will be in an inventory condition, when the quality of the product sold is 
affected, it leads to lifting of storage cost. Moreover, funds will be turned to a facility of the metal mold with 
which only the period limited in order for the risk accompanying a sale by the need of the product concerned 
falling off in a contingency, for example etc. to also become high and to make an inventory of a product and the 
reduced production of the amount of schedules finish is used, and it also becomes the increment in financial 
cost. 
[0017] 

In order to tackle such a problem, by the manufacture approach which these people developed, the same tire as 
mutual was divided into the lot per day which consists of a tire of only the amount with which are satisfied of 
the output per day of one metal mold about manufacture. In this way, manufacture of the tire from which a 
specification and/or a structural property differ was optimized by abolishing an inventory of the large quantity 
of a raw tire and a vulcanization tire. This approach is indicated by the Europe patent application No. 875364 of 
this people name. 
[0018] 

In a tire manufacturing plant, although the vulcanization phase of a tire is performed by time amount with the 
same almost said of what kind of tire, the production time of a tire changes with the classes. Moreover, the time 
amount which the attachment takes at least one member according to the class of tire is different. 
[0019] 

When vulcanizing the tire of a different class from what was before processed in the processing sequence of a 
raw tire by this, since a standby time arises about that vulcanization phase, it is always the hindrance which 
changes the class of tire frequently in a plant. 
[0020] 

Furthermore, changing the class of tire frequently in the same processing batch produces modification frequent 
also about a facility, in order to manufacture a different class, and it has resulted in lengthening a standby time 
further. 
[0021] 

In the object of this invention, a "sequential processing plant" shall point out the plant started promptly, after the 
plant performed in the sequence it was decided that each processing phase of a tire would be, i.e., the phase 
where each tire processing phase is a front, is completed. 
[0022] 

According to these people's knowledge, in a sequential processing plant, all production process time amount is 

decided by the latest processing phase. 

[0023] 

In the object of this invention, "a critical processing period (critical processing period)" shall show floor to floor 

time in case there is no schedule of modification of a facility during tire processing. 

[0024] 

These people tackled the problem of controlling the function of a plant to be able to manufacture the tire of a 
mutually different class within the same criticality period, making the shortest the standby time which it 
becomes the main factor that the rates of a vulcanization phase and a raw tire manufacture phase differ, and is 
produced according to the class of tire. 
[0025] 

According to this invention, the tire manufacturing plant which can manufacture the tire of a different class in 

the same critical processing period is offered, without making a standby time increase. 

[0026] 

In the plant which will manufacture the raw tire of a class which these people attach a basic member 
continuously on the annular drum of a predetermined dimension, and is different if it says to a detail more while 
setting up beforehand the sequence which introduces the drum corresponding to a different class into a plant, it 
discovered that the flow of the tire to a vulcanization phase can be maintained at about 1 law by carrying out 
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processing of the long tire^^oor to floor time, and processing of a sh^^re by turns. The processing 
sequence (The processing sequence of a critical period) of a critical period is determined by the number and 
class of tire which are manufactured in the critical period. 
[0027] 

Therefore, if the number of the tires of the various kinds manufactured in a critical period is decided, it will 
become possible to decide the sequence which introduces various kinds of drums into a plant, and the sequence 
of various processing phases, and it will become possible to keep constant substantially the mean time which 
manufactures the raw tire of a constant rate about this critical period by it. In such a plant, the sequence which 
puts processing and various members on a drum about the tire of all classes is not the same, and the tire of a 
different class in the same critical period is manufactured simultaneously. 
[0028] 

One mode of this invention is the approach of manufacturing the tire of a different class. The step which forms 
two or more components of the tire to manufacture, Near the corresponding workstation (5, 6, 7, 8, 9, 10) 
arranged in compound manufacturing installation (2) It is the step which manufactures various tires by attaching 
said configuration member according to a predetermined consecutive-processing phase. The step constituted so 
that a processed tire may be transported to the next workstation and may move from each workstation (5, 6, 7, 
8, 9, 10) inside a compound manufacturing installation, Step which transports the manufactured tire to a 
compound vulcanizer It has the step which vulcanizes said tire in the corresponding vulcanization metal mold 
related with said vulcanization line, phase which manufactures various tires a series of tires which put the tire of 
the 1st class and the 2nd class in order in predetermined sequence at least — service — with offering the group of 
1 set of tires for manufacture, even if few It is related with the approach characterized by having changing the 
sequence of the group of said tire in at least one workstation. 
[0029] 

Preferably, migration of the tire from a compound manufacturing installation to a compound vulcanizer is 

performed at a rate equal to the rate which transports a tire to said each workstation. 

[0030] 

By the time especially the group of said tire finishes manufacture of a raw tire including said 2nd at least one 
kind which continues after said 1st kind of tire of tire The direction of the sum total of the time amount which 
processing of said 1st kind by said at least one workstation which performs the same processing as said 2nd 
kind of tire twice [ at least ] of tire takes It is made only for the difference of the processing time which said two 
kinds of tires take in said at least one workstation to become short compared with said rate. 
[0031] 

In a compound manufacturing installation, it is supplied by the predetermined daily dose according to the class 
of tire which it is going to manufacture, and formation of each configuration member is performed by 
processing of at least one same basic half-finished products about the tire of various kinds. 
[0032] 

The configuration member of the tire of various kinds is attached on the annular base material which has the 

profile which imitated the internal structure of the kind concerned of tire substantially. 

[0033] 

Preferably, in a manufacture phase, each annular base material is supported and transported by the robot arm 

between at least two adjoining workstations. 

[0034] 

Especially each tire is transported into a compound vulcanizer with a corresponding annular base material. 
[0035] 

Especially, in said assembly phase, at least one of said the configuration members is directly formed on a 

processed tire. 

[0036] 

The step which distinguishes the class of processed tire transported to the workstation corresponding to before 

formation of each configuration member is performed. 

[0037] 

Said distinction step is performed by reading the code related with the supporter material of a processed tire. 
[0038] 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/20/2005 



JP.2003-5 1 5474, A [DETAILED DESCRIPTION] Page 5 of 1 6 

i : v . 

Preferably, in at least one <^Jud the workstations, two or more configi^^m members are attached in a 

corresponding processing unit. 

[0039] 

Preferably, said production line is prolonged in accordance with the path of a closed-loop configuration, and a 

processed tire is advanced in accordance with this path. 

[0040] 

The compound manufacturing installation in which another mode of this invention has two or more 
workstations designed so that each might attach at least one corresponding configuration member to at least one 
kind of processed tire, Equipment which operates between said workstations and performs functional migration 
and migration of a processed tire, Have the compound vulcanizer which has the manufactured vulcanization 
metal mold for tires. It is a plant for manufacturing the tire of a mutually different class. It is related with the 
plant characterized by said functional migration and the equipment for migration offering alternative motion to 
the tire of various kinds in a workstation. 
[0041] 

Preferably, said alternative motion includes moving between workstations for the tire of various kinds in 

predetermined sequence. 

[0042] 

Preferably, said functional migration and the equipment for migration operate between a compound 
manufacturing installation and a compound vulcanizer, and transport the tire which is the same migration rate as 
the rate which transports a tire to each of the workstation arranged along the line of a compound manufacturing 
installation, and was manufactured to a compound vulcanizer. 
[0043] 

Especially, each of said workstation Feeder for supplying at least one base element which forms said at least 
one tire configuration member It has attachment equipment which attaches said configuration member to a 
processed tire, and said configuration member is formed using said base element of the predetermined amount 
based on the class of tire to manufacture. 
[0044] 

It is especially each of said workstation. Equipment which distinguishes the class of processed tire in the 
workstation concerned It is related with the selecting arrangement which determines the amount of the base 
element used for formation of the configuration member of a processed tire. 
[0045] 

Preferably, said distinction equipment is arranged on a compound manufacturing installation, and is equipped 
with at least one sensor currently designed so that at least one code related with the supporter material of each 
processed tire may be read. 
[0046] 

It acts on an annular base material for said functional migration and the equipment for migration to form a tire 
on it preferably, and sequential migratipn of each processed tire is carried out toward a compound vulcanizer 
between the workstations arranged along the line of a compound manufacturing installation. 
[0047] 

Said especially concrete supply system is equipped with at least one robot arm related with at least one of said 

the workstations. 

[0048] 

In the case of attachment [ at least one of said the robot arms ] of said at least one configuration member, it acts 
on said annular base material, this annular base material is held at the front of a corresponding workstation, and 
it has the pickup and actuation element which are made to rotate one of the geometric shaft of the as a core. 
[0049] 

At least one of said the workstations is equipped with two or more processing units with which each takes 

charge of attachment of the corresponding configuration member to each processed tire. 

[0050] 

Still more nearly another mode of this invention is a plant which manufactures the tire of a mutually different 
class. The compound manufacturing installation which has two or more workstations currently designed so that 
s of each may attach at least one configuration member to at least one kind of processed tire, Compound 
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vulcanizer which has the ir^^factured vulcanization metal mold for [ ^feus ] tires Functional migration of a 
processed tire which operates between said workstations and compound vulcanizers, and equipment for 
migration, It is related with the plant characterized by having the central processing unit which can control said 
functional migration and the equipment for migration so that the processing phase of the tire of the various 
kinds in compound manufacturing installation and a compound vulcanizer may be aligned. 
[0051] 

Still more nearly another mode of this invention is a plant which manufactures the tire of a mutually different 
class. The compound manufacturing installation which has two or more workstations currently designed so that 
s of each may attach at least one corresponding configuration member to at least one kind of processed tire, 
Compound vulcanizer which has the manufactured vulcanization metal mold for [ various ] tires Functional 
migration of a processed tire which operates between said workstations and compound vulcanizers, and 
equipment for migration, It has the maintenance station related with said workstation. It is related with the plant 
characterized by being chosen about mutual so that the group of the tire with which the number of said 
maintenance station, said metal mold, said functional migration, and the equipment for migration is equivalent 
to the number of the tires for every class to manufacture may be obtained. 
[0052] 

By detailed explanation of the following this inventions, I will become clear also about the further description 

and the further advantage. 

[0053] 

A plant 1 is equipped with the compound manufacturing installation 2 which manufactures a raw tire, and 
manufacture of a processed tire is performed by attaching the configuration member of a tire in predetermined 
sequence in this. A plant 1 is equipped with the compound vulcanizer 3 again, and vulcanizes the tire which 
arrived from the compound manufacturing installation 2 there in the response metal mold 34, 35, 36, 37, 38, and 
39. 

[0054] 

The compound manufacturing installation 2 is equipped with two or more workstations 5, 6, 7, 8, 9, and 10 by 
which sequential arrangement was preferably carried out in accordance with the processing path (an arrow head 
1 1 shows in attached drawing 1 ) of a closed-loop type. This line is equipped also with the supply station 20, the 
temperature stabilizer 21, the 1st maintenance station 22, the multiplex maintenance station 23, the 2nd 
maintenance station 24, the 3rd maintenance station 25, and the termination maintenance station 26. 
[0055] 

Workstations 5, 6, 7, 8, 9, and 10 can operate simultaneously, each acting to at least one processed tire, and 

attaching at least one configuration member to this tire. 

[0056] 

In an assembly phase, it fits into a detail in favor of the supporter material which consists of the annular base 
material or annular drum whose various configuration members used for manufacture of a tire correspond with 
the internal structure of the tire which the profile should manufacture preferably substantially more (engaged 
on). This annular base material is constituted so that it can remove from a tire easily at the time of processing 
termination. 
[0057] 

It is the both sides of the compound manufacturing installation 2 and the compound vulcanizer 3, and it is 
possible to process the tire of the 1st and the 2nd class simultaneously at least. The case where two kinds of 
different tires in a dimension property are processed simultaneously will be explained referring to the plot plan 
shown in attached drawing 1 and attached drawing 2 as an example. Of course, two kinds of operating 
simultaneously are also possible about the tire from which it does not restrict or a difference of a configuration 
member, chemical and a physical characteristic, and/or an appearance instead differ in addition to a dimension 
property. 
[0058] 

The annular base material is shown in the plot plan shown for the reference to an accompanying drawing by the 
signs A and B which are shown without distinguishing between the processed tires by which fitting is carried 
out to the base material on it, and show the tire of a specific class, respectively. 
[0059] 
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As shown in drawing, the ^^^ssed tire is distributed along the line of^^^ompound manufacturing installation 
2 so that different classes A and B may succeed one another in predetermined sequence. Moreover, the tire of 
the predetermined sequence manufactured within a critical period can also be divided into two or more groups 
of the same sequence or different sequence according to the class of tire manufactured by each class. In the 
example shown in drawing 1 , the group containing six tires, A, B, B, A, B, and A, is distributed along the line 
of a manufacturing plant 1 . In this example therefore, it has the composition that the tire to which six annular 
base materials are operating within the compound manufacturing installation 2, and correspond on each base 
material in all is manufactured. 
[0060] 

In addition, the vocabulary "a group (series)" shall point out the set with which two or more tires of a different 
class or the same class are located in a line in predetermined sequence on account of the publication of this 
description. In the compound manufacturing installation 2, it is possible to consist of the tire of the class from 
which each class differs, for example, for example, to offer two or more sets which continues periodically 
advantageously by the pattern of A, B, A, and B. Or it is possible to offer two or more sets of which each class 
makes the tire of the 1st class intervene, and consists between two tires of the 2nd class, or two or more sets to 
which all each class changes from the tire of the same class. 
[0061] 

The equipment which performs functional migration and migration of a tire operates in a plant, and carries out 
sequential migration of each of the processed tires A and B to the compound vulcanizer 3 at the next station 
again from either of the workstations 5, 6, 7, 8, 9, and 10 of the compound manufacturing installation 2. In case 
said equipment puts at least one of configuration members again, it serves to move an annular base material 
functionally. 
[0062] 

Preferably, each is equipped with at least one of the workstations 5, 6, 7, 8, 9, and 10, one associated, or the 
robot arms Rl, R2, R3, R3, R5, R6, R7, and R8 beyond it, and these equipments can operate to each annular 
base materials A or B, and can transport each processed tire serially. 
[0063] 

Manufacture of a tire carries out orientation of it in space while moving an annular base material, and it is 
performed by making the extruded configuration member adhere to a hoop direction and shaft orientations. 
[0064] 

As for said robot arm, it is advantageous by making it support, namely, grasping a base material only at one side 
of a revolving shaft so that said annular base material may project to cover the whole shaft-orientations 
extension of the base material (the support which has a curvature with two bends) of the bow configuration at 
which it has turned by two places, and to enable it to put various members. 
[0065] 

While ordering it the migration in which a processing unit meets said loop-formation-like path, the number of 
tire groups and presentation which are processed within a desired critical period are determined. This processing 
unit can control said functional migration and the equipment for migration, and can adjust the processing phase 
over the tire of the various kinds in the compound manufacturing installation 2 and the compound vulcanizer 3. 
[0066] 

If it says more a detail, with the operation gestalt of a graphic display, along with the advice structure 19, there 
will be the movable 1st robot arm Rl if needed, this will operate between the compound manufacturing 
installation 2 and the compound vulcanizer 3, a completion tire will be taken up from a vulcanizer 3, this will be 
transported to the 1st workstation 5, and it will be removed from the annular base material to which this tire 
corresponds by the robot arm R8 there. The annular base material A removed from the tire is transported to the 
temperature stabilizer 21 from the 1st workstation 5 by the 1st robot arm Rl next. 
[0067] 

When requiring the activity of a different base material from the annular base material which the tire which it is 
going to manufacture removed previously, the robot arm Rl inserts a suitable annular base material in ejection 
from the supply station 20, and inserts this in the temperature stabilizer 21. 
[0068] 

The temperature stabilizer 21 makes an annular base material proper temperature and the temperature which 
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raises the adhesion over therJase material metal of the elastomeric matenSI of the 1st layer especially, and 
equips the next processing with it. This temperature has the desirable range of 80 to 90 degrees C. 
[0069] 

The 2nd robot arm R2 serves to transport an annular base material to the 2nd workstation 6 which attaches the 
1st configuration member of a tire from the temperature stabilizer 21. the elastomeric material with which this 
attachment activity is done by the activity which is done by the activity which is done by the liner processing 
section 61, and which covers the outside surface of the annular base material A with the thin film of the airtight 
elastomeric material usually called a liner, and the strip processing section 62, and which puts a required 
elastomer strip to the field corresponding to a tire bead, and/or the subliner processing section 63 - the activity 
which forms the additional liner layer [ from ] which changes and lays on said liner contains. 
[0070] 

Although it is being able to say also about the remaining workstations 7, 8, 9, and 10, formation of each 
configuration member of a tire is the same about the tire of Class A and Class B, and it is [ in / the 2nd 
workstation 6 ] desirable to carry out in relation to the above-mentioned attachment phase by processing at least 
one basic half-finished products supplied by the class of tire to constitute in a predetermined amount. 
[0071] 

Formation of a liner, an elastomer strip, and/or an additional liner layer can be advantageously performed by . 
twisting especially, at least one strip element which consists of an elastomeric material in the 2nd workstation 6, 
so that it may adjoin in succession on the annular base material A under processing, and so that it may lap 
selectively at least if needed. This element makes that width of face the range of 0.5-3cm, and a direct drawer is 
carried out from a corresponding extruding press machine, a reel, or the suitable feeder interlocked with the 2nd 
workstation 6 in addition to this. 
[0072] 

While giving the function to hold the annular base material A using a suitable grasping member and a suitable 
driving member to the 2nd robot arm R2, by rotating a self-shaft as a core, it is make to move to the transverse 
plane of the pressure roller combined with the feeder, or an equivalent application device (not shown), and by 
making it make a strip distribute correctly about the outside surface of an annular base material, the above can 
twist and an activity can be do easy. Please refer to the Europe patent application 98830762.No. 5 of this people 
name about the detail of the procedure which attaches a configuration member on an annular base material by 
work of a robot arm. 
[0073] 

After ending attachment of the configuration member in the 2nd workstation 6, the 2nd robot arm R2 is put on 
the 1st maintenance station 22 with the tire which corresponds while manufacturing an annular base material. 
The 3rd robot R3 takes up an annular base material from the 1st maintenance station 22, and transports this to 
the 3rd workstation 7, and assembly of the configuration member which contributes to formation of the carcass 
structure of a tire here is performed. 
[0074] 

More, in the 3rd workstation 7, one layer or the carcass ply beyond it is formed in a detail, and it is attached to 
the field equivalent to the bead of a tire with one pair of ring-like reinforcement structure objects. These 
configuration members are directly formed by each in the assembly phase concerned using the predetermined 
basic half-finished products by which daily dose supply is carried out according to the class of processed tire 
the same with having explained in relation to the activity phase performed in the 2nd workstation 6. 
[0075] 

For example, the carcass ply of one layer or two or more layers can be formed by carrying out sequential 
covering of two or more strip pieces separately started from the continuation strip element formed with the band 
which arranged the rubberizing code in parallel on an annular base material. A ring-like reinforcement structure 
object can constitute at least one metal wire element by the insertion of non-extensibility in what carried out 
multiple-times winding in piles radially, and the hoop direction which consists of the loading insertion which 
consists of an elastomeric material. Moreover, said loading insertion can be formed using what adjoined shaft 
orientations, and/or piled up the long and slender elastomeric material radially, and carried out multiple-times 
winding. 
[0076] 
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lement, an aforementioned metal wire element, and an aforementioned long and 
slender elastomer element constitute the basic half-finished products used by the predetermined daily dose in 
order to form a corresponding configuration member, they can be advanced from the 3rd workstation 7, eclipse 
extruders with relation, a reel, or a suitable feeder direct picking, respectively. 
[0077] 

Please refer to the Europe patent application 98830472.No. 1 of this people name about the detailed explanation 

about the formation procedure of the carcass structure. 

[0078] 

In the arrangement shown in the accompanying drawing, the 3rd workstation 7 is designed so that the carcass 
structure which was indicated to the Europe patent application 98830662.No. 7 of this people name may be 
formed. The carcass structure given in this patent application has two-layer carcass ply, and each class puts the 
strip piece of the 1st set, and the strip piece of the 2nd set by turns on an annular base material, and it is formed. 
One pair of ring-like reinforcement structure objects of a tire explained previously are also prepared in each 
bead of a tire, each structure is inserted between the termination flaps of the strip piece which belongs to the 1st 
set and the 2nd set, respectively, and one of the carcass plies is formed with the non-extensibility insertion 
attached outside about the 2nd carcass ply. 
[0079] 

In order to make it easy to attach various configuration members serially in predetermined sequence, it is 
constituted so that the 3rd workstation 7 may be equipped with at least three kinds of workstations, and, 
respectively these workstations are designed so that covering (unit 71) of a strip piece, covering (unit 72) of a 
metal wire element, and covering (unit 73) of a long and slender elastomer element may be performed, and it 
acts on 3 coincidence to a corresponding processed tire. Therefore, by 3rd workstation 7, even if it compares 
and classes differ, three tires can be processed simultaneously, sequential migration of each tire is carried out 
from one processing unit to the following processing unit, and the ** carcass structure is completed at last. In 
response to the assistance of the multiplex maintenance station 23 which can place simultaneously the 4th robot 
arm R4 and/or a certain subconcrete supply system, and two or more annular base materials if needed, the 3rd 
robot arm R3 can perform carrying out sequential migration of the tire to the various processing units prepared 
in the 3rd station 7. The standby time in the case of being the thing of the class from which the processed tire 
which exists in this workstation differs by this system can be shortened. This is using the multiplex maintenance 
station 23, and is because processing of a tire which carries out a long duration important point to processing 
can be performed when the most convenient by changing advantageously the arrival sequence to the 
workstation of an annular base material. In attached drawing 1 , the unit 71 for a carcass ply attachment 
processes the tire of Class B, and the unit 72 for a bead-wires attachment is processing the tire of Class A. 
[0080] 

If the carcass structure is completed, the 4th robot arm R4 will put an annular base material on the 2nd 

maintenance station 24. 

[0081] 

The 5th robot arm R5 takes up an annular base material from the 2nd maintenance station 24, and carries this to 
the 4th workstation 8. In the example of a graphic display, the close annular base material of Class A is in the 
4th workstation 8. By 4th workstation 8, it is carried out formation and with a group. [ of the configuration 
member for forming what is known as the belt structure of a tire ] Specifically, the 1st processing unit 81 
prepared in the 4th workstation attaches directly the two undershirt belt strip prolonged in the shoulder field of a 
tire on the carcass structure formed in old in a hoop direction. Direct extrusion of these undershirt belt strips can 
be carried out from an extruding press machine, and they can be made to put using application devices, such as 
a sticking-by -pressure roller. Although the 2nd processing unit 82 forms the 1st and 2nd belt strip on the carcass 
structure, these belt strips are formed of continuous arrangement of the strip piece which adjoined the hoop 
direction mutually and was put on it, and this strip piece cuts the continuation strip element which incorporates 
into an elastomer layer what adjoined parallel mutually and put two or more codes in order, and changes in 
predetermined magnitude, and is formed. Still more nearly another processing unit 83 forms still more nearly 
another belt strip on a lower layer belt layer by winding a sequence code so that it may adjoin mutually at shaft 
orientations and may overlap radially. The detail of a possible procedure is indicated by the Europe patent 
application 97830633. No. 0 of this people name about formation of the belt structure. 
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[0082] 

If the belt structure is completed, the 6th robot arm R6 will transport a processed tire to the 5th workstation 9. In 
the 5th workstation 9, the annular base material B is being engaged by the robot arm R6, and the attachment of 
a tread band is performed by the work. A tread band is formed by making one more elastomer strip element 
adjoin continuously, and superimposing and winding it at least, until the tread band which has desired structure 
and thickness is obtained. This actuation is performed by two units 91 and 92 in the example of a graphic 
display. If the above-mentioned actuation is completed, the 6th robot arm R6 will put an annular base material 
on the 3rd maintenance station 25. 
[0083] 

Next, a tire is transported to the 6th workstation 10 which the tire of Class A occupies in the example of a 
graphic display. In the 6th workstation 10, an annular base material is engaged by the 7th robot arm R7, is 
suitably moved to the transverse plane of a corresponding processing unit, and the attachment (unit 101) of an 
abrasion resistance element and the attachment (unit 102) of the side attachment wall formed by adjoining 
and/or superimposing and winding at least one elastomer strip element continuously too are performed to the 
field equivalent to a bead. 
[0084] 

After finishing this actuation, the tire with which the 7th robot arm R7 was manufactured is put on the 
termination maintenance station 26, and a tire is transported to the compound vulcanizer 3 after that. 
[0085] 

Each workstations 5, 6, 7, 8, 9, and 10 are not only equipped with one or the processing unit beyond it, but it 
also has the feeder which supplies a base element required to form a corresponding configuration member, and 
this feeder operates in collaboration with the application device which attaches the base element and/or the 
configuration member obtained as a result in said each unit to a processed tire. 
[0086] 

The compound vulcanizer 3 is equipped with at least one-set metal mold 34, 35, 36, 37, 38, and 39, and the 
number of metal mold of it is the same as the number of the tires contained in said at least 1 set of tires 
processed in the compound manufacturing installation 2. In the example of a graphic display, six vulcanization 
metal mold 34, 35, 36, 37, 38, and 39 corresponding to any one specification of the various tires with which 
each is manufactured along the line of the compound manufacturing installation 2 is formed. 
[0087] 

Preferably, such metal mold 34, 35, 36, 37, 38, and 39 is laid on the rotating type plat form 30. By rotating this 
plat form gradually, a path by which every one of the metal mold of such comes next to shipping and the 
sending-out station 40 of a processed tire in order can be followed within the compound vulcanizer 3. As for 
this revolution, in the first revolution, it is desirable in the 1st direction to carry out towards reverse with the 1st 
direction next. Moreover, it is good also considering this revolution as a closed-loop type as an option. 
[0088] 

An application-of-pressure steam is sent to each of metal mold 34, 35, 36, 37, 38, and 39 through a response 
connection line (un-illustrating). This connection line has extended radially from the central column to which 
the steamy feeder which consists of a boiler is built in or connected. In order to prevent the superfluous heat 
distribution to the exterior, it is effective if the rotating type plat-form 30 whole is surrounded by the heat 
insulation structure which has at least one access opening next to shipping and the sending-out station 40. 
[0089] 

The activity which transports each processed tire to the corresponding metal mold 34, 35, 36, 37, 38, and 39 is 
the same rate as a raw processed tire being completed in the workstation arranged along the line of the 
compound manufacturing installation 2, and is good for the robot arm Rl to perform. 
[0090] 

The plant indicated as an example here operates at the following step, as roughly shown in drawing 2 in relation 
to a motion of the robot arms Rl, R2, R3, R4, R5, R6, R7, and R8. In drawing 2 , in the following publications 
of this description, the step to which consecutive numbers follow T points out manufacture of a raw tire, and the 
step to which consecutive numbers follow C points out vulcanization of a tire, and removal of an annular base 
material. 

Tl The robot arm Rl inserts an annular base material (a "core" is called below) in ejection from the supply 
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station 20, and inserts this ^^e temperature stabilizer 21. 
T2 A core is put on ejection and the extrusion head transverse plane of a unit 61 by the robot arm R2 from 
temperature stabilization equipment 21. The robot arm R2 rotates a core and an extruder enables it to put the 
strip of an elastomeric material on the surface of a core. 

T3) The robot arm R2 puts a core on the extrusion head transverse plane of a unit 62. The robot arm R2 rotates 
a core so that an extruder can put the strip of an elastomeric material on the particular part on the front face of a 
core. 

T-four) (arbitration) The robot arm R2 puts a core on the extrusion head transverse plane of a unit 63. The robot 
arm R2 rotates a core and an extruder enables it to put the strip of an elastomeric material near the bead of a 
core. 

T5 A core is put into the 1st maintenance station 22 by the robot arm R2. 

T6 The robot arm R3 takes out a core from the 1st maintenance station 22, this is inserted into the carcass ply 
covering unit 71, and the lst-layer covering of a carcass ply piece is performed in this unit. 
T7 The robot arm R3 takes out a core from the carcass ply covering unit 71, this is inserted into the bead- wires 
covering unit 72, and covering of one pair of ring-like reinforcement structure objects is performed to the field 
which is equivalent to the tire bead of a core in this unit. 

T8 The robot arm R3 takes out a core from the bead-wires covering unit 72, and this is put into one location of 
the multiplex maintenance station 23. 

T9 The robot arm R4 takes out a core from the maintenance location 23, and arranges this at the front of the 
extrusion head of the elastomer filler covering unit 73. The robot arm R4 rotates a core and an extruder enables 
it to put the strip of an elastomeric material on the bead of a processed tire. 
[0091] 

Three steps are above repeatable repeatedly with the class of tire to manufacture. For this object, the multiplex 
maintenance station 23 equipped with two or more locations where each can hold one core is formed, and it is 
constituted so that it may collaborate with two robot arms R3 and R4 and the carcass structure may be formed. 
T10 The robot arm R4 puts a core into the 2nd maintenance station 24. 

Til The robot arm R5 takes out a core from the 2nd maintenance station 24, and this is put on the transverse 
plane of the extrusion head of the undershirt belt strip covering unit 81. The robot arm R5 rotates a core and an 
extruder enables it to put the strip of an elastomeric material on the shoulder field of a tire. 
T12 The robot arm R5 inserts a core in the belt strip covering unit 82. 

T13 The further belt layer is formed by winding so that the robot arm R5 may take out a core from a unit 82, 
this may be inserted in the processing unit 83, and the processing unit 83 may adjoin shaft orientations in a 
sequence code on a lower layer belt layer and it may overlap radially. 
T14 The robot arm R5 returns a core to the 2nd maintenance location 24. 

T15 The robot arm R6 takes out a core from the 2nd maintenance location 24, and this is put on the transverse 
plane of the extrusion head of the under-tread strip covering unit 91. The robot arm R6 rotates a core and an 
extruder enables it to put the strip of an elastomeric material on the crown field of a processed tire. 
T16 The robot arm R6 puts a core on the transverse plane of the extrusion head of the tread band covering unit 
92. The robot arm R6 rotates a core and an extruder enables it to put the strip of an elastomeric material on the 
crown field of a processed tire. 

T17 The robot arm R6 puts a core into the 3rd maintenance station 25. 

T18 The robot arm R7 takes out a core from the 3rd maintenance station 25, and this is put on the transverse 
plane of the extrusion head of the wear-proof layer covering unit 101. The robot arm R6 rotates a core and an 
extruder enables it to put the strip of an elastomeric material on the bead of a processed tire. 
T19 The robot arm R7 puts a core on the extrusion head transverse plane of the side-attachment- wall covering 
unit 102. The robot arm R7 rotates a core and an extruder enables it to put the strip of an elastomeric material 
on the side face of a processed tire. 

T20 The robot arm R7 puts a core into the termination maintenance station 26. 
[0092] 

A raw tire is completed now. Subsequent steps are concerned with removal from vulcanization of a tire, and the 
core of a tire. 

CI The robot arm Rl takes up the core which attached the raw tire manufactured on it, and this is transported to 
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a compound vulcanizer anc^^ vulcanization metal mold 39 which is s^^fically empty. 
C2 A vulcanizer rotates this metal mold by closing and one metal mold. Vulcanization of a tire is performed 
while a vulcanizer rotates one time thoroughly. It is loaded with every one raw tire which vulcanizes also to 
other metal mold in each step of this revolution. 

C3 The 1st robot arm Rl takes out the tire which finished vulcanization from metal mold 39 with a 
corresponding annular base material, puts this into the station 16 of the 1st manufacture station 5, and removes 
an annular base material. 

C4 The 8th robot arm R8 takes an annular base material, and puts this on the recovery station 28. 

C5 The 8th robot arm R8 takes up a vulcanized tire, and this is placed on the storage plat form 14. The tire 

manufactured by then can be put on this storage plat form 14, and it can be made to stand by to a next finishing 

phase and a next inspection phase in a plant. 

[0093] 

About the procedure of processing each tire along the line of the compound manufacturing installation 2, it is 
good for the covering activity of each configuration member to be made to be done regardless of completing the 
activity which creates another member into the tire (the immediately preceding tyre) preceded immediately 
before in the production process concerned. The description of this invention is in the point of becoming 
possible to work without keeping half-finished products in advance, and becoming possible to fit each unit to 
the class of processed tire directly, and to prevent the futility of an ingredient, by preparing each configuration 
member of a tire, when putting it substantially. 
[0094] 

Each configuration member of a processed tire can be formed now in accuracy by controlling actuation of each 
unit arranged to the workstations 5, 6, 7, 8, 9, and 10 of further each, and actuation of each robot arm by the 
programmable local processing unit, and controlling the amount of the basic half-finished products supplied, 
and the motion given to an annular base material proper. Especially, in each workstation, this local processing 
unit is programmable to be able to carry out the right time accommodation of the actuation of the processing 
unit of a robot arm according to the class of processed tire. 
[0095] 

Moreover, in order to make operation of a plant flexible further, without adding a limit in order of 
predetermined [ of various tires ], it is desirable to determine the amount of the base element used for forming 
each configuration member in the workstation concerned, relating each workstations 5, 6, 7, 8, 9, and 10 with 
the equipment which distinguishes the class of processed tire, and having a dialog with a selecting arrangement. 
For example, when it considers as the equipment which reads the bar code which related this distinction 
equipment to the annular base material of a tire, and the code of other classes and a local processing unit 
distinguishes these codes using a reader, it becomes possible to choose the amount of half-finished products 
based on the numerical table set up in advance. 
[0096] 

In case a tire is transported for any of workstations 5, 6, 7, 8, 9, and 10 being, a bar code reader distinguishes 
the class of tire and a local processing unit enables it to set up the operation program of this workstation in the 
form which is replaced with it from a central unit in addition to carrier beam directions. 
[0097] 

A motion of a processed tire can abolish the need of keeping a raw tire to the storage buffer formed between a 
compound manufacturing installation and a compound vulcanizer, by being advantageously managed so that it 
may become continuous flow, connecting the compound manufacturing installation 2 with the compound 
vulcanizer 3 directly in the flow, and being made to carry out sequential migration of the tire of each [ the same 
rate as the rate which completes a tire in the compound manufacturing installation 2 ]. 
[0098] 

Average tire production time and vulcanizing time can be made in agreement by enabling it to change the 
sequence with a group of various configuration members according to the class of raw tire to manufacture. 
[0099] 

Old explanation has followed manufacture of two kinds of tires A and B. The 1st class A is 195/65 which has 
the carcass structure generally known as "single ply". The 2nd class B is 215/45 which has the carcass structure 
generally known as "two ply" about the tire of the specification of R15. It is related with the tire of the 
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specification of R17. By C^^B, carcass ply is two-layer to the numb^^ the carcass plies of Class A being 
one. Since these two kinds have the difference in a dimension, as a result the difference in the volume, down 
stream processing of Class B takes long duration to them from down stream processing of Class A. In that it is 
necessary to repeat covering of carcass ply about Class B, although down stream processing in the 1st, 2nd, 4th, 
and 5th workstation conforms to the cycle time as the whole, it is greatly different with two kinds of tires about 
especially down stream processing in the 3rd workstation 7 which forms the carcass structure. 
[0100] 

When it carries out by continuing above-mentioned down stream processing, it will be necessary to lengthen the 
cycle time according to the class of way which requires longer time amount, or to add a workstation further. 
[0101] 

However, one pair of robot arms R3 and R4 and the multiplex maintenance station 23 can change processing 

sequence. 

[0102] 

For example, supposing the time amount which the tire of Class B, i.e., processing, takes to the 1st tire which 
arrives at the 3rd workstation 7 is the tire of the longer one, the processing sequence set up in advance will be 
changed. It is based on the data that there are some which do not require time amount compared with a rate 
required in processing in order to always continue supplying a tire to a compound vulcanizer for every 
revolution of the rotating type plat form 30 that this is made. For this reason, the time amount used in order to 
change sequence is compensable. 
[0103] 

The processing time and the migration rate in each processing unit are decided with the number of required 
migration steps along the line of the compound vulcanizer 3, and stopping in time amount required for each 
tires A and B completing vulcanization at least and a compound vulcanizer is determined. 
[0104] 

for example, a carcass structure formation station (the 3rd workstation) — setting — Class A — a minimum of — 
the processing time for about 1.5 minutes — requiring — Class B ~ a minimum of — although the processing 
time for about 3 minutes is required, this is because it is necessary to 2-double-attach carcass ply about Class B 
as mentioned above. 
[0105] 

In the workstation (the 6th workstation) which attaches the workstation (the 2nd workstation) which attaches a 
liner and a subliner, the workstation (the 4th workstation) which attaches the belt structure, a sidewall, and a 
wear-proof strip, the processing time (minimum) is less than 2.5 minutes about both Class A and the class B. 
Also by workstation (the 5th workstation) which attaches a tread band, the need (minimum) processing time is 
less than 2.5 minutes about both Class A and the class B. 
[0106] 

The compound vulcanizer 3 is equipped with six vulcanization metal mold, and in order to vulcanize on the 
selected conditions, it needs to stop each metal mold in a vulcanizer for 15 minutes, in order to attain this 
vulcanizing time while the rotating type base material of a vulcanizer performs six steps of revolutions — 15/ — 
it is necessary to supply 6 = one covering to a compound vulcanizer every 2.5 minutes (one cover has to be fed 
to the complex vulcanizing unit) 
[0107] 

According to the data mentioned above, although it suits with the time amount of stations 6, 8, 9, and 10, since 
this time amount has the too long processing time which Class B requires about the 3rd workstation 7 about a 
desired rate, it poses a problem. 
[0108] 

In order to enable it to perform the 3rd step, let the group of the tire supplied to a compound manufacturing 

installation at the beginning be plurality. 

[0109] 

The number of the tires of each class is made equal to the number of vulcanization metal mold. 
[0110] 

The configuration of each class is used as three tires of Class A, and three tires of Class B, and it considers as 
Al, Bl, B-2, A2 and B3, and A3 by the 1st sequence (the figure of 1, 2, and 3 grades attached in relation to A 
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of a class and B expresses ^Chronological sequence to which the tire^^ie various kinds in 1 set is sent one 

by one). 

[0111] 

Even after performing the attachment (the 2nd workstation) of a liner and a subliner, the sequence of each class 

becomes remaining as it is. 

[0112] 

The 3rd workstation takes processing by the following continuation step, for example. 

1. Form the carcass ply of one layer on Al. Al goes to a consecutive workstation succeedingly. 

2. Form the carcass ply of the 1st layer on Bl. Bl goes into the multiplex maintenance station 23 for standby. 

3. Form the carcass ply of the 1st layer on B-2. B-2 goes into the multiplex maintenance station 23 for standby 
(in a different location from Bl). 

4. Form the carcass ply of a two-layer eye on Bl. Bl goes to a consecutive workstation succeedingly. 

5. Form the carcass ply of one layer on A2. A2 goes to a consecutive workstation succeedingly. 

6. Form the carcass ply of a two-layer eye on B-2. It goes to the workstation of B-2 length continuation 
consecutiveness. 

7. Form the carcass ply of the 1st layer on B3. B3 goes into the multiplex maintenance station 23 for standby. 

8. Form the carcass ply of one layer on A3. A3 goes to a consecutive workstation succeedingly. 

9. Form the carcass ply of a two-layer eye on B3. B3 goes to a consecutive workstation succeedingly. 
[0113] 

The group of this tire is the 2nd sequence of Al, Bl, A2, B-2, A3, and B3 behind the 3rd workstation. This 2nd 
sequence differs from the first sequence. The number of the performed steps is nine, and since the processing 
time for 1.5 minutes has started each step, the total time amount required in order to attach the carcass structure 
to six tires in this workstation is 1.5x9= 13.5 minutes. This total time amount is less than 15 minutes, and 
expresses the rate of the request about vulcanization of six tires. 
[0114] 

The sequence set up in advance about the group of this tire and the time amount taken to form the carcass 
structure in the tire of Class B as a result of the processing step performed in the 3rd above-mentioned 
workstation are no longer a problem. 
[0115] 

In this example, in subsequent workstation, since the processing time which sequence does not change any 
more and a consecutive station takes to each is 2.5 or less minutes, the rate of 2.5 minutes is maintained at all 
stations. 
[0116] 

Furthermore, although the class Al is ready for going to the next station after 1.5 minutes, 4.5 more minutes 

pass from there to the following class Bl. 

[0117] 

At a consecutive process, processing of a class Bl must be sped up to a class Al being delayable for about 1 
minute for 1 minute. Delaying processing can be attained by calling at the maintenance station 23 or delaying 
one of after that [ the ], or the attachment rate of the member beyond it. 
[0118] 

acceleration of processing of a class Bl performs next processing by the shortest time amount — especially, it 
can attain by doing the covering activity of the belt structure and a sidewall in 2 minutes, respectively. 
[0119] 

Vulcanization metal mold is arranged in order of the 2nd sequence, Al, Bl, and A2, B-2, A3, and B3 so that the 
tire of Class A can be received in the place where the vulcanization metal mold for class A is arranged. [ i.e., ] 
[0120] 

Along manufacture / vulcanization line, the tire of this group continues mutually and progresses until a critical 
period finishes. Metal mold can be exchanged, when this critical period finishes and it manufactures the tire of a 
different class in the following critical period. 
[0121] 

According to the above-mentioned procedure, 96 tires of Class A and 96 tires of Class B are manufactured, for 
example in the critical period of 8 hours. 
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[0122] 

If it sees from the above point, A, B, etc. need to specify a group after one tire of Class B so that the tire of at 
least one class A may continue, when treating two kinds. Thereby, only the time amount by which the sum total 
of the processing time of the tire of the class A by the predetermined workstation (for example, workstation by 
which the same processing is performed to B twice [ at least ]) is equivalent to the difference of Class A and 
Class B in said predetermined phase from the average total time amount of said process becomes short until it 
finishes manufacture of a raw tire. 
[0123] 

It becomes possible to perform without producing delay by this in operation at the step of consecutiveness to 

the processing step which requires the longest time amount. 

[0124] 

As mentioned above, although modification of the sequence of the tire in the 3rd workstation 7 which forms the 
carcass structure was explained, this invention is applicable also to the tire of a class which is mutually different 
also in covering of the other members, such as the belt structure. In this case, also in the 4th workstation 8, 
sequence will be changed by preparing a multiplex maintenance station further. 
[0125] 

Speaking more generally, offsetting the surplus time amount produced by the step which poses a problem by 
shortening the standby time between the stages before and behind the stage which accelerates a step or poses the 
problem according to the location of the stage which poses a problem in processing sequence. 
[0126] 

A special maintenance station may be prepared if needed. 
[0127] 

In the plant by this invention, it becomes possible to set up the group of a tire in advance by functional 
migration and the equipment for migration, especially the robot arm, and to change the sequence of each class, 
and it can sever the relevance between each processing step. It is because it means following the processing 
path which changes with classes of tire that this changes the sequence of a group. It becomes possible to use 
simultaneously many paths in which each corresponds to one kind of a processed tire, in the same critical 
actuation period with the equipment for functional migration and migration. 
[0128] 

Each class expresses the time amount package (a time package of steps organized in paths) of a processing step 
composed by two or more paths, and each path supports one kind of tire manufactured. The class of tire 
manufactured there is determined by the path which passes along each processing step. 
[0129] 

Furthermore, even if the number of the number of said maintenance stations, the number of said metal mold, 
said functional migration, and the equipment for migration relates to the engine performance of the facility used 
by how many kinds and what kind of tire is manufactured in a critical period again, it changes. 
[0130] 

After introducing a tire for the effective time of the vulcanization process performed to each tire if needed in 
metal mold 34, 35, 36, 37, and 38 and 39, being shortened is also possible by delaying carrying out steamy 
impregnation to this metal mold. Therefore, it is also possible to set up effective vulcanizing time which is 
different about various kinds of processed tires, respectively. 
[0131] 

This invention also makes it possible to lose or shorten the down time generated when changing the class of tire 

to process again at least. 

[0132] 

This is for having to exchange for the annular base material and vulcanization metal mold suitable for 
manufacture of the tire of a new class the annular base material and vulcanization metal mold which suit a 
certain kind of tire in such a case. 
[0133] 

However, this exchange is required only when a dimension property and/or a tread-pattern property change, and 
it is forming a suitable facility if needed, and effect to a volume is made into the minimum and it can perform it. 
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[0134] 

Therefore, manufacture of the tire in the very small batch several also makes it possible, without this invention 
increasing the cost per tire so much. 
[Brief Description of the Drawings] 

[Drawing 1] It is the plot plan of the plant by this invention shown by the reference mark 1 as a whole. 
[Drawing 2] It is drawing showing the tire production process by this invention roughly. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 
[Drawing 11 
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IDrawing 21 
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